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Yl ADVERTISEMENT. 

health might have enabled me to remove, but which, 
under present circumstances, I feel compelled to leave 
to the good-natured indulgence of the reader. 

It has been suggested by a professional critic for 
whose judgment I feel the utmost deference, that " the 
work would really have been more useful if the phy- 
siological or introductory part had been more con- 
densed ;*" as much of it will, he thinks, be neither readi- 
ly comprehended, nor usefully retained by the general 
reader.* My only reason for not acting on this sug- 
gestion is, that I regard the exposition of the laws of 
digestion of which that part consists, as the foundation 
on which all the dietetic rules contained in the second 
part must necessarily rest, — and am therefore extreme- 
ly anxious that their nature and mode of operation 
should be thoroughly understood by the ordinary 
reader, even at the risk of too great minuteness. I am 
quite aware that the detail into which I have entered 
must appear tedious to every well educated practi- 
tioner ; but as the book was intended more for the ge- 
neral than for the medical reader, the latter is evident- 
ly a less competent judge in this particular matter than 
the former. On referring, accordingly, to an unpro- 
fessional critic of no small ability and reputation, we 
find him of an entirely opposite opinion. For~" Of 

* Britiflli and Foreign Medical Review, toI. ii. p. 378. 
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the two divisions of the book," he thinks, " the first 
is the most satisfactory and interesting, from the na- 
ture of its subject and the popular novelty of much 
of the information it imparts, or the force and fresh- 
ness with which obvious truths are presented.''* And 
as other non-medical reviewers concur in this decision, 
I feel bound to attach more weight to them in what 
more especially concerns the class of readers to which 
they belong, and to retain the whole of the part ob- 
jected to. In a purely medical question, on the other 
hand, I would as unhesitatingly have yielded to the 
judgment of the professional critic. 

* Spectator, 7th May 1836. 
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PREFACE. 



The present volume is eseeiitially a oontiniution 
of the work first published about two yean ago, un- 
der the title of " The Prindplcs <rf Physiology ap. 
plied to the Preservation of Health and to the Im- 
provement of Physical and Mental Education T and 
its object is the same— namely, to lay before the pub- 
lic a plain and intelligible description of the structure 
and uses of some of the more important organsof the 
human body, and to shew how information of this 
kind may be usefully applied, not only in the pre. 
vention of suffering, but in improving the physical, 
moral, and intellectual condition of man. 

In " The Principles of Phyfliology," the struc- 
tare and functions of the skin, muscles, bones, lungs, 
and nervous system, the laws or conditions of their 
healthy action, and the unsuspected origin of many 
of their diseases in infringements of these laws, were 
explained in succession at conaiderable length ; and 
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the means by which their health and efficiency might 
best be secured were pointed out. It was stated 
that, in selecting these organs as subjects for dis- 
cussion, I had been guided by the desire to notice 
in preference those functions which are most influen- 
tial in their operation on the general system, and at 
the same time least familiarly known ; and that, if 
the attempt to convey the requisite information in a 
manner suited to the general reader should prove suc- 
cessful, I would afterwards prepare a similar account 
of others, in the right imderstanding and manage- 
ment of which our interest is not less deeply invcdved, 
but in regard to whidi much ignorance continues ne- 
vertheless to prevail, even among the most liberally 
educated classes of society. 

The numerous proofs which I received of the uti- 
lity of my former wprk, pot only from professional 
and literary journals, but also from individuals pre- 
viously unknown to me,-*-many of them gui^rdian? 
and instructors of youth, speaking from per^nal ex- 
perience, — together with the rapid sale of four large 
editions in little more than two years, soon completely 
satisfied me that I had neither been deceived as to the 
real importance of physiological knowledge to the 
general public, nor been altogether unsuccessful in 
the method of conveying it. Thus encouraged, ac- 
Gordii^gly, I cheerfully resumed my labours, and, from 
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materials which had been long accumulating, began 
the preparation of the treatise now submitted to the 
indulgent consideration of the reader. 

The matters discussed on the present occasion ret 
late chiefly to the function of Digestion and the prin- 
ciples of Dietetics ; and in selecting them I have been 
guided by the same principle as before. It may, at 
first sight, be doubted whether I have not exceeded 
proper bounds in thus dedicating a whole volume to 
the consideration of a single subject ; but the more we 
consider the real complication of the function of Di- 
gestion, — ^the extensive influence which it exercises at 
every period of life over the whole of the bodily or- 
ganization, — the degree to which its morbid derange- 
ments undermine health, happiness, and social use- 
fulness, — and especially the share which they have in 
the production of scrofulous and consumptive as well 
as of nervous and mental afiections,*— we shall become 
more and more convinced of the deep practical in- 
terest which attaches to a minute acquaintance with 
the laws by which it is regulated. In infancy, er- 
rors in diet, and derangement of the digestive organs, 
are admitted to be among the principal causes of the 
striking mortality which occurs in that period of life. 
In youth and maturity, the same influence is recog- 
nised, not only in the numerous forms of disease di- 
rectly traceable to that origin, but also in the univer*- 



sal practice of referring every obscure or anomalous 
disorder to derangement of the stomach or bowels. 
Hence, too, the interest which lias always been fell 
by the public in the perusd of books on Dietetics and 
Indigestion ; and hence the prevailing custom of using 
purgatives as remedies for every disorder, very often 
vith good, but not unirequently with most injurious 



Numerous and popular, however, as writings o^m 
Dietetics have been, and excellent as are many of the | 
precepts which have been handed down by them from 
the earliest ages, sanctioned by the warm approval of 
every successive generation, it is singular how very 
trifling their influence has been, and continues to be, 
in altering the habits of those to whom they are ad- 
dressed. In a general way, we all acknowledge that 
diet is a powerful agent in modifying the animal eco- 
nomy; yet, from our conduct, it might justly be in- 
ferred, that we either regarded it as totally devoid of 
influence, or remained in utter ignorance of its mode 
of operation, being left to the guidance of chance 
alone, or of notions picked up at random, often at va- 
riance with reason, and, it may be, in contradiction 
even with our own daily experience. 

It has been alleged by a friendly critic of the first 
edition, that tlie author is too sanguine in expect- 
ing that the mere commumcation of knowledge will 
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suffice to alter the habits of the race, and that, al- 
though the information conveyed in the present vo- 
lume may be turned to account by third parties — ^by 
mothers and nurses, for example — " yet with respect 
to the direct eflPect upon eaters,*" slender results must 
be anticipated. " The world,^ it is wittily added, 
^' will read, admire, and applaud Dr Combe on Di- 
gestion and Dietetics, and then go on in its usual 
way eating what it likes^ and digesting what it can.*'* 
The Author, however, never entertained the hope 
that his work would immediately produce the slight- 
est perceptible change in the general practices of so- 
ciety, or that many healthy men of mature age and 
confirmed habits would forsake their accustomed regi- 
men merely because it was shewn to be at variance 
with the laws of Nature. But as human conduct is 
in some measure influenced by knowledge, he is still 
confident enough to believe, that, among valetudina- 
rians and the young of both sexes, whose habits are 
not formed, and numbers of whom err as much from 
ignorance as from the force of passion, many may be 
found who will be glad to obtain the guidance of 
knowledge and principle in the regulation of their 
mode of life ; and that even many parents, who may 
not have resolution enough to forsake mischievous 
indulgences to which they have long been accustom- 
ed, may nevertheless be anxious to avail themselves 

h 



of any assistance on which they can depend for the 
better bringing up of their children. If in these ex- 
pectations he is not too sanguine, the future advantage 
to the race from the present diffusion of dietetic know- 
ledge is as certain, and almost as encouraging, as if its 
effects were instantaneous on both old and young. In 
the march of human improvement, months and years 
count but as moments. The men of to-day will soon 
have acted their part, and give place to those who are 
now with youthful energy adding to their knowledge, 
and throwing off a portion of the prejudices of their 
fathers. They in their turn will speedily be succeeded 
by their children, and the discoveries of the one gene- 
ration will thus become the established and influential 
truths of the next Each individual change in the 
habits of society may be so slow and minute as at the 
moment to escape our notice, but it is not on that ac- 
count the less real. Nobody who compares the coarse 
feeding and riotous convivialities of our forefathers, 
at the beginning of last century, with the more refined 
and temperate habits of the present day, will think of 
denying that a prodigious step has been made in the 
interval even with respect to eating and drinking, 
which the critic seems to consider as so much beyond 
the influence of reason. And yet, if we take any 
single year of the whole century, we shall be unable 
to particularize any marked reformation which took 
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{dace within its limits. This being the case, then, 
can we, their descendants, maintain that we are ar- 
riyed so nearly at perfection as to leave no room for 
corresponding improvement in our day ? My convic- 
tion is so much the reverse, that it seems to me certain 
that our onward progress will continue through gene- 
rations yet unborn, with the same steadiness as it has 
done through generations long since gathered to their 
fathers ; and that every attempt made to render man 
better acquainted with the laws of his own constitu- 
tion, and thereby provide him with fixed and better 
principles of action, will exert a positive and decided 
influence on the progress of the race, proportioned in 
extent to the truth, clearness, and general applica- 
bility of the views which are unfolded. On such con* 
siderations do I ground my hope that the present 
volume, notwithstanding its numerous defects, will 
(in so far as it really embodies truths of practical im- 
portance) contribute in its own limited sphere to the 
general end. 

The real cause of the little regard paid to dietetic 
rules — and it is of consequence to remark it — ^is not 
so much indifierence to theip influence, or even the 
absolute want of valuable information, as the faulty 
manner in which the subject is usually considered. In 
many of our best works, the relation subsisting be- 
tween the human body on the one hand, and the quafi- 
ties of alimentary substances on the other, is alto- 
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gether lost sight of, although it is the only solid prin- 
ciple on which their proper adaptation to each other 
can be based. In this manner, while the attention is 
carefully directed to the consideration of the abstract 
qualities of the different kinds of aliment, little or no 
regard is paid to the relation in which they stand to 
the individual constitution, as modified by age, sex, 
season, and circumstances, or to the observance of the 
fundamental laws of digestion. And hence, although 
these conditions are not unfrequently of much greater 
importance to the general health than even the right 
selection of food, yet, when indigestion arises from 
neglecting them, the food alone is blamed, and erro- 
neous conclusions are drawn, by relying on which, 
upon future occasions^ we may easily be led into still 
more serious mistakes. 

It is, indeed, from being left in this way without 
any guiding principle to direct their experience, and 
test the accuracy of the precepts laid down to them 
for the regulation of their conduct, that many per- 
sons begin by being bewildered by the numerous dis^ 
crcpancies which they meet with between facts and 
doctrine, between counsel and experience, — and end 
by becoming entirely sceptical on the subject of all 
dietetic rules whatever, and regarding them as mere 
theoretical effusions, based on fancy, and undeserving 
of a moment's consideration. 

The true remedy for this state of things is, not to 
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turn ^way in disgust and despair, but to resort to a 
more rational mode of inquiry — certain that, in pro- 
portion as we advance, some useful result will reward 
our labours. Such, accordingly, has been my aim in 
the present publication ; and if I shall be found to 
have been even moderately successful in attaining it, 
I shall rejoice in the confident conviction that others 
will be led to still more positive and beneficial re- 
sults. Utility has been my great object throughout. 
In following what I conceive to be an improved mode 
of investigation, I have in some instances placed 
known facts in a new point of view, and deduced from 
them practical inferences of considerable value and 
easy application : but beyond this, I lay no claim to 
originality ; and if I have any where used expressions 
which may seem either to do injustice to others or to 
arrogate too much credit to myself, it has been en- 
tirely without any such design, and, consequently, I 
will be prompt to acknowledge my error and rectify 
the involuntary mistake. 

In preparing the present volume for the press, I 
have derived the utmost advantage from a very valu- 
able work by Dr Beaumont, an American writer, 
which — though faulty in its arrangement, and neces- 
sarily defective in many essential particulars— con- 
tains an authentic record of some of the most curious 
and instructive observations which have ever been 
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made on the process of digestion. That excellent 
and enlightened physiologist had the rare good for- 
tune to meet with a case where an artificial opening 
into the stomach existed, through which he could see 
every thing that took place during the progress of 
iiealthy digestion ; and, with the most disinterested 
zeal and admirable perseverance, he proceeded to avail 
himself of the opportunity thus afforded of advancing 
human knowledge, by engaging the patient, at a 
heavy expense, to live with him for several years, and 
become the subject of numerous and carefully con- 
ducted experiments. Of the results thus obtained, I 
have not scrupled to make the freest and most ample 
use — ^not from considering them as positively new (for 
even Dr Beaumont lays little claim to the merit of a 
discoverer), but because they come before us so en- 
tirely freed from the numerous sources of error and 
doubt which formerly impaired their value, that they 
can now, for the first time, be safely trusted as practi- 
cal guides in the science of dietetics. From Dr 
Beaumonf s work, also, being still inaccessible to the 
British reader, it is a bare act of justice towards him, 
and also the best way of fulfilling the objects he had 
in view, to make its contents known as widely as pos- 
sible : for wherever they are known, they will be ac- 
knowledged to redound to his credit, not less as a 
man than as a philosopher. 
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Objections have been stated to several of the repe- 
titions which occur in the following pages. The only 
apology I have to offer for them is, that I committed 
them deliberately, because they seemed to me neces- 
sary to ensure clearness, and because the intimate 
manner in which the different functions are connect- 
ed with each other, sometimes made it impossible 
to explain one without again referring to the rest. 
My prime objects being to render the meaning 
unequivocally plain, and impress the subject deeply 
upon the reader'^s mind, I thought it better to risk 
in this way the occasional repetition of an important 
truth, than to leave it in danger of being vaguely 
apprehended, or its true value unperceived. For 
these reasons, it is hoped that the fault — if such it is 
— will be leniently overlooked. 

Those who wish to study more fully the subject of 
Dietetics, will find much useful information in Dr 
Hodgkin^s " Lectures on the Means of Promoting 
and Preserving Health ;^ Professor Dunglison " On 
the Influence of Atmosphere and Locality, Change 
of Air and Climate, Seasons, Food, Clothing, Bath- 
ing, Exercise, Sleep, Corporeal and Intellectual Pur- 
suits, &c. &c. &c. on Human Health ;" Dr Paris 
" On Diet ;" and Dr Kilgour'*s " Lectures on the 
Ordinary Agents of Life, as applicable to Therapeu 
tics and Hygiene." 
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CHAPTER I. 

GENERAL VIEW OF THE OBJECTS AND LAWS OF 

NUTRITION. 

Waste or lost of tubttance alvrays attendant on action. — In the vegetable 
and animal kingdoms waste is greater than in the physical.— Liring 
bodies are distinguished by possessing the power of repairing waste.—. 
Vegetables, being rooted in one place, are always in connexion with 
their food.— Animals, being obliged to wander, receive their food at 
intervals into a stomach. — Nutrition most active when growth and 
waste are greatest.— In vegetables the same causes which increase 
these processes also stimulate nutrition. — But animals require a mo* 
nitor to warn them when food is needed.— The sense of Appetite ao« 
swers this purpose.-— The possession of a stomach implies a sense of 
Appetite to regulate the supplies of food. 

Throughout every department of Nature waste b the 
invariable result of action. Even the minutest change 
in the relative position of inanimate objects cannot be 
effected without some loss of substance. So well is this 
understood, that it is an important aim in mechanics to 
discover the best means of reducing to the lowest possi- 
ble degree the waste consequent upon motion. Entirely 
to prevent it is admitted to be beyond the power of man ; 
for, however nicely parts may be adjusted to each other, 
however hard and durable their materials, and however 
smoothly motion may go on, still in the course of time 
loss of substance becomes evident, and repair and re<» 

A 
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newal become indispensable to the continuance of the 
action. 

It is thus a recognised fact, or general law of natnre, 
that nothing can act or move without undergoing some 
change, however trifling in amount. Not even a breath 
of wind can pass along the surface of the earth without 
altering in some degree the proportions of the bodies 
with which it comes into contact ; and net a drop of rain 
can fall upon a stone without carrying away some por- 
tion of its substance. The smoothest and most accurate- 
ly formed wheel, running along the most level and po- 
lished railroad, parts with some portion of its substance 
at every revolution, and in process of time is worn out 
and requires to be replaced. The same efiPect is forcibly, 
though rather ludicrously, exemplified in the great toe 
of the bronze statue of St Peter at Rome, which in the 
course of centuries has been worn down to less than 
half its original size by the successive kisses of the ftuth- 
ful ; and I venture to mention it, because it afiPords one 
of the best specimens of the operation of a principle, the 
existence of which, from the imperceptibly smaU efioct of 
any single act, might otherwise be plausibly denied. 

As regards dead or inanimate matter, the destructive 
influence of action is constantly forced upon our attention 
by every thing passing around us ; and so much human 
ingenuity is exercised to counteract its effects, that no re- 
flecting person will dispute the universality of its opera- 
tion. But when we observe shrubs and trees waving in 
the wind, and animals undergoing violent exertion, for 
year after year, and yet both continuing to increase in 
size, we may be inclined, on a superficial view, to regard 
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Hmng bodies as constituting exceptions to the rule. On 
more carefdl examination, however, it will appear that 
waste goes on in living bodies not only without any in- 
termission, but with a rapidity immeasurably beyond that 
which occurs in inanimate objects. In the vegetable 
world, for instance, every leaf of a tree is incesiiandy 
pouring out some portion of its fluids, and every flower 
forming its own fruit and seed, speedily to be separated 
from and lost to its parent stem ; thus causing in a few 
months an extent of waste many hundred times greater 
than what occurs in the same lapse of time after the tree 
is cut down, and all its living operations are at a close. 
The same thing holds true in the animal kingdom. So 
long as life continues, a copious exhalation from the skin, 
the lungs, the bowels, and the kidneys, goes on withont 
a moment's intermission; and not a movement can be 
performed which does not at least partially increase the 
velocity of the circulation, and add something to the ge- 
neral waste. In this way, during violent exertion several 
ounces of the fluids of the body are sometimes thrown 
out by perspiration in a very few minutes ; whereas, af- 
ter life is extinguished, all the excretions cease, and waste 
is limited to that which results from ordinary chemical 
decomposition. 

So far, then, the law that waste is attendant on action, 
applies to both dead and living bodies ; but beyond this 
point a remarkable diflerence between them presents it* 
self. In the physical or inanimate world, what is once 
lost or worn away is lost for ever. There is no power 
inherent in the piston of the steam-engine by which it can 
repsur its own loss of partides ; and consequently in the 
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course of time it must either be laid aside as useless, or 
be remodelled by the hand of the workman* But living 
bodies, whether vegetable or animal, possess the distin- 
guishing characteristic of being able to repair their own 
waste and add to their own substance. The possession of 
such a power is in fact essential to their very existence. 
If the sunflower, which in fine weather exhales thirty 
ounces of fluid between sunrise and sunset, contained 
no provision within its own structure for replacing this 
enormous waste, it would necessarily shrivel and die 
within a few hours, as it actually does when plucked up 
by the roots ; and, in like manner, if man, whose system 
throws ont every day five or six pounds of substance by 
the ordinary channels of excretion, possessed no means 
of repairing the loss, his organization would speedily de- 
cay and perish. This very result is frequently witnessed 
in cases of shipwreck and other disasters, where, owing 
to the impossibility of obtaining food, death ensues from 
the body wasting away till it becomes incapable of carry- 
ing on the operations of life. In some instances this 
waste has even proceeded so far that three-fourths of the 
whole weight of the body have been lost before life be- 
came extinct. 

It is impossible to reflect on these facts, and others of 
a similar kind, without having the conviction forced upon 
our minds, that in every department of nature expendi- 
ture of material is inseparable from action, and that, in 
living bodies, waste goes on so rapidly, and by so many 
diflerent channels, that life could not be maintained for 
any length of time without an express provision being 
made for compensating its occiurrence* 
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In sorveying the respective modes of existence of ve- 
getables and of animals, with the view of ascertaining by 
what means this compensation is effected, the first strik- 
ing difiPerence between them which we perceive, is the 
fixity of position of the one, and the free locomotive 
power of the other. The vegetable gfrows, flourishes, 
and dies, fixed to the same spot of earth from which it 
sprang ; and, however much external circumstances may 
change around it, it must remain and submit to their in- 
fluence. If it be deprived of moisture and solar heat and 
light, it cannot go in search of them, but must remain to 
droop and to perish. If the earth to which its roots are 
attached be removed, and a richer soil be substituted 
than that which its nature requires, it still has no option : 
it must grow up in rank and unhealthy luxuriance, in 
obedience to an impulse which it cannot resist. At all 
hours and at all seasons it is at home, and in direct com- 
munication with the soil from which its nourishment is 
extracted. And being thus without ceasing in contact 
with its food, it requires no storehouse in which to lay 
up provision, but receives immediately from the earth, 
and at every moment, all that is necessary for its suste- 
nance. 

But it is otherwise with animals. These not only en- 
joy the privilege of locomotion, but are compelled to use 
it, and often to go to a distance, in search of food and 
shelter. Consequently, if their vessels of nutrition were 
like those of vegetables in direct communication with ex- 
ternal substances, they would be torn asunder at every 
movement, and the animals themselves exposed either to 
die from starvation, or to forego the exercise of the 
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higher functions for which their nature is adapted. But 
the necessity for a constant change of place being impo* 
sed on them, a difiPereut arrangement became indiapen" 
sable for their nutrition : and the method by which the 
Creator has remedied the inconvenience is not less admi- 
rable than simple. To enable the animal to move about 
and at the same time to nuuntain a connexion with its 
food, He has provided it with a receptacle or stomach, 
where it is able to store up a supply of materials from 
which sustenance may be gradually elaborated during a 
period of time proportioned to its necessities and mode 
of life. It thus carries along with it nourishment ade- 
quate to its wants ; and the small nutritive vessels imbibe 
their food from the internal surface of the stomach and 
bowels, where the nntriment is stored up, just as the 
roots or nutritive vessels of vegetables do itom the soil 
in which they grow. The possession of a stomach or re- 
ceptacle for food is accordingly a characteristic of the 
animal system as contrasted with that of vegetables ; it is 
found even in the lowest orders of zoophytes, wluch in 
other respects are so nearly allied to plants. 

The sole objects of nutrition being to repair waste and 
to admit of growth, Nature has so arranged that within 
certain limits it is always most vigorous when growth or 
waste proceeds with the greatest rapidity. Even in vege- 
tables this relation is distinctly observable. In spring and 
summer, when vegetative life is most active, and when 
leaves, flowers, and fruit, are to be formed, and growth car- 
ried on, nourishment is largely drawn from the soil, and the 
elaboration and circulation of the sap are proportionally 
vigorous ; whereas in winter, when the leaves and flow- 



RELATION BBTWEEN WASTE AND NUTRITION. 7 

ers have passed away^ and yegetable life is in repose, 
little nonrishment is needed, and the circulation of the 
sap is proportionally slow. In accordance with these 
facts, every one will recollect how freely a shrub or a 
tree bleeds, as it is called, when its bark is cut early in 
the season, and how dry it becomes on the approach of 
winter. It is the activity of the circulation in summer 
which renders its temporary suspension by transplanting 
so generally fatal at that season ; whereas, owing to the 
comparative sluggishness with which it is carried on in 
winter, its partial interruption is then attended with 
much less risk. 

In vegetables, the quantity of nourishment taken in en- 
tirely depends on, and is regulated by, the circumstances 
in which they are placed. When they are exposed, as in 
spring and summer, to the stimulus of heat and light, a]l 
their functions are excited, waste and growth are acce- 
lerated, and a more abundant supply of nonrishment be- 
comes indispensable to their health and existence; and 
hence, in a dry soil incapable of a£Fbrding a copious sup- 
ply of sap, they speedily wither and die. Exposed to 
oold, on the other hand, and shaded from the light, their 
^tality is impaired, and the demand for nourishment 
greatly diminished. This is uniformly the case in win- 
ter; and many circumstances shew that the change is 
really owing to the causes mentioned above, and not to 
any tlung inherent in the constitution of the vegetable 
itself. In tropical climates, for example, where heat, 
light, and moisture abound, vegetable life is ever active, 
and the foliage ever thick and abundant ; and even in our 
own northern Region, we are able by artificial heat so far 
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to auticipate the natural ordet of the seasons, as to ob- 
tain the ripened fruit of the vine in the very beginning 
of spring. The whole system oi forcing vegetables and 
fruit, so generally resorted to for the early supply of our 
markets, is, in truth, founded on the principle we are 
now discussing ; and by the regulated application of heat, 
light, and moisture, we are able to hasten or to retard, to 
a very considerable extent, the ordinary stages of vege- 
table life. But to ensure success in our operations, we 
must be careful to proportion the supply of nourishment 
to the state of the plant at the time. If, by the applica- 
tion of heat, we have stimulated it to premature growth 
and foliage, we must at the same time provide for it an 
adequate supply of food, otherwise its activity will ex- 
haust itself, and induce premature decay. Hence tho 
regular watering which greenhouse plants require. But 
if we have retarded its progress and lowered its vitality 
by excluding heat and light, the same copious nourish- 
ment will not only be unnecessary, but will probably do 
harm by inducing repletion and disease. 

In vegetables, the absorption of food is thus regulated 
chiefly by the circumstances of heat, moisture, and light, 
under which the plant is placed, and by the consequent 
necessity which exists at the time for a larger or smaller 
supply of nourishment to carry on the various processes 
of vegetable life. According to this arrangement, nutri- 
tion is always most active when the greatest expenditure 
of material is taking, place. When growth is going on 
rapidly, and the leaves are unfolding themselves, sap is 
sucked up from the earth in immense quantity ; but when 
these processes are completed as summer advances, and 
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alaiost no fresh materials are required, except for the 
consolidation of the new growth and the supply of the 
loss by exhalation > a much smaller amount of nourish- 
ment suffices, and the sap no longer circulates in the 
same profusion. In autumn, again — when the fruit ar- 
rived at maturity, the leaves begin to drop oflP, and the 
activity of vegetable life suflPers abatement, — nutrition is 
reduced to its lowest ebb ; and in this state it continues 
till the return of spring stimulates every organ to new 
action, and once more excites a demand for an increased 
supply. 

Nor 18 the same great principle, of supply requiring 
to be proportioned to demand, less strikingly apparent 
in animals. Wherever growth is proceeding rapidly, 
or the animal is undergoing much exertion and expendi- 
ture of material, an increased quantity of food is invari* 
ably required; and, on the other hand, where no new 
substance is forming, and where, from bodily inactivity, 
little loss is sustained, a comparatively small supply will 
suffice. But as animals are subjected to much more rapid 
and violent transitions from activity to inactivity than 
vegetaUes are — and thus require to pass more immediate- 
ly from one kind and quantity of nourishment to another, 
in order to adapt their nutrition to the ever-varyiug de- 
mands made upon the system — they evidently stand in 
need of some provision to enforce attention when nour- 
ishment is necessary, and to enable them always to pro- 
portion the supply to the real wants of the body. Not 
being, like vegetables, in constant connection with their 
aliment, they might suffer from neglect if they did not pos- 
sess some contrivance to warn them in time when to seek 
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and in what quantity to consume it. But in endowing 
animals with the sense of Appetite, or the sensations of 
Hunger and Thirst generally included under it, the Crea- 
tor has guarded effectually against the inconvenience, and 
given to them a guide in every way sufficient for the 
purpose. 

Tlie very possession of a stomach or receptacle, into 
which food sufficient for a shorter or longer period can be ini- 
troduced at one time, and which we have already remarked 
as characterizing all animals from the lowest to the high- 
est, almost necessarily implies the co-existence of some 
watchful monitor, such as appetite, to enforce attention 
to the wants of the system, with an earnestness which it 
shall not be easy to resist. If this were not the case in 
man, for example— if he had no motive more imperative 
than reason to oblige him to take food — ^he would be con- 
staiitly liable, from indolence and thoughtlessness, or the 
pressure of other occupations, to incur the penalty of 
starvation, without being previously aware of his danger. 
But the Creator, with that beneficence which distinguishes 
all His works> has not only provided an effectual safs^ 
guard in the sensations of hunger and thirst, but more- 
over, attached to their regulated indulgence a degree of 
pleasure which never fails to insure attention to their 
demands, and wluch, in highly civilized communities, is 
apt to lead to excessive gratification. Such being the im- 
portant chaise committed to the appetites of hunger and 
thirst, it will be proper to submit to the reader, before 
entering upon the consideration of the more complicated 
process of digestion, a few remarks on their nature and 
uses. 
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CHAPTER IL 

THB APPETITES OF HUNGER AND THIRST. 

Hunger and Thirst, wliat they are — Generally referred to the atomach 
and throat, but perceived by the brain— Proofs and illustrationa— • 
Exciting causes of hunger— Common theories unsatisfactory-^Hoiw 
ger sympathetic of the state of the body as well as of the stomach- 
Uses of appetite— Relation between waste and appetite — Its prac- 
tica] importance — Consequences of overlooking it illustrated by 
analogy of the whole animal kingdom— Disease from acting ia op- 
position to this relation— Effect of exercise on appetite explained— 
Diseased appetite-^Thirst— Seat of Thirst— Circumstances in which 
it ia most felt— Extraordinary effects of injection of water into the 
Teini in eholenu— Uioa of thirst, and rules for gratifying it. 

In the preceding chapter, I endeavonred to sheWfJirstf 
that nutrition is required only because waste, and a de- 
position of new partidesy are continually going on, so that 
the body would speedily become exhausted if its consti- 
tuent materials were not renewed ; secondly ^ that the sense 
of appetite is giren to animals for the express purpose of 
warning them when a fresh supply of aliment is needed— 
as, without some such monitor, they would be apt to ne- 
glect the demands of nature ; and thirdly y that vegetables 
harre no corresponding sensation, simply because, from 
their being at all times in communication with the soil, 
their nutrition goes on continuously in proportion as it is 
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necessary, and without requiring any prompter to put it 
in action at particular times. 

If these principles be correct, it follows that, in the 
healthy state (and let the reader be once for all made 
aware that in the following pages the stAte of health is 
always implied, except where it is otherwise plainly ex- 
pressed), the dictates of appetite will not be every day 
the same, but will vary according to the mode of life and 
wants of the system, and, when fairly consulted, will be 
sufficient to direct us both at what time and in what 
quantity we ought to take in either solid or liquid sus- 
tenance. But to make this perfectly evident, a few ge- 
neral observations may be required. 

It is needless to waste words in attempting to describe 
what hunger and thirst are: every one has felt them, 
and no one could understand them without such expe- 
rience, any more than sweetness or sourness could be 
understood without tasting sweet or sour objects. Their 
end is manifestly to proclaim that farther nourishment 
is required for the support of the system ; and our first 
business is, therefore, to explain their nature and seat,- in 
so far at least as a knowledge of these may be conducive 
to our welfare. 

The sensation of hunger is commonly referred to the 
stomach, and that of thirst to the upper part of the throat 
and back of the mouth ; and correctly enough to this ex- 
tent, that a certain condition of the stomach and throat 
tends to produce them. But, in reality, the sensations 
thems^ves, like all other mental affections and emotioas, 
have their seat in the brain, to which a sense of the con- 
dition of the stomach is conveyed throygh the medium of 
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the nenres. In this respect, Appetite resembles the senses 
ef Seeing, Hearing, and Feeling ; and no greater difficulty 
attends the explanation of the one than- of the others. 
Thus, the canse which excites the sensation of colour, is 
certain rays of light striking upon the nerre of the eye ; 
and the cause which excites the perception of sound, is 
the atmospherical vibrations striking upon the nerve of 
the ear ; but the sensations themselves take place in the 
brain, to which, as the organ of the mind, the respective 
impressions are conveyed. In like manner, the canse 
which excites appetite is an impn^ssion made on the 
nerves of the stomach ; but the feeling itself is expe- 
rienced in the brain, to which that impression is convey- 
ed. Accordingly, just as in health no sound is ever 
heard except when the external vibrating atmosphere 
has actually impressed the ear, and no colour is per- 
ceived unless an object be presented to the eye, — so is 
appetite never felt, except where, from want of food, the 
stomach is in that state which forms the proper stimulus 
to its nerves, and where the communication between it and 
the brain is left free and unobstructed. 

But as> in certain morbid states of the brain and nerves, 
voices and sounds are heard, or colours and objects are 
seen, when no external cause is present to act upon the 
ear or the eye, — so, in disease, a craving is often felt when 
no real want of food exists, and where, consequently, in- 
dulgence in eating can be productive of nothing but mis- 
chief. Such an aberration is common in nervous and 
mental diseases, and not unfrequently adds greatly to 
their severity and obstinacy. In indolent unemployed 
persons, who spend their days in meditating on their own 
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feelingly this cr&Ting is very common, and from being re- 
garded and indulged as if it were healthy appetite, is pro- 
daotive of many dyspeptic a£fections.* 

If the correctness of the preceding explanation of the' 
sensation of hunger be thought to stand in need of con* 
firmation, I would refer to the very condusire experi- 
ments by Brachet of Lyonsi as setting the question en- 
tirely at rest. Brachet starved a dog for twenty-fovr 
hoursi till it became ravenously hungry^ after which he 
divided the nerves which convey to the brain a sense of 
the condition of the stomach. He then placed food with- 
in its reach, but the animal, which a moment before wae 
impatient to be fed, went and lay quietly down, as if 
hunger had never been experienced. When meat was 
brought dose to it, it began to eat ; and, apparently from 
having no longer any consciousness of the state of its 
stomach-— whether it was full or empty— it continued to 
eat till both it and the gullet were inordinately distended. 
In this, however, the dog was evidently impelled solely 
by the ffratificaium ofihe sense (fiasie; for on removing 
the food at the beginning of the experiment to the dis- 
tance of even a few inches, it looked on with indifference, 
and made no attempt either to follow the dish or to pre* 
vent its removal.f « 

Precisely similar results ensued when the nervous 
sympathy between the stomach and brain was arrest- 
ed by the administration of narcotics. A dog su£Fer- 

* Dyspepaia (from the Greek words ^vt, dut, had, and flriirrw, pepto, 
I concoct) it synonymous with indigestion. 

t Brachet, Recherches Ezperimentales sur 1m Fonotiona du SyttdiM 
Nerrtux Qangliooaire, chap. iii. Parii adilioa. 
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ing from hmiger turned liitlessly from Its food when a 
few grains of opiam were introduced into its stomach. It 
may be said that snch a result is owing to the drug being 
absorbed and carried to the brain through the ordinary 
medium of the circulation ; but Brachet has proved that 
this is not the case, and that the influence is primarily 
exerted upon the nerves. To establish this point, two 
dogs of the same size were selected. In one the nerves 
of oommunication were left untouched, and in the other 
they were divided. Six grains of opium were then given 
to each at the same moment. The sound dog began tm- 
mediatefy to feel the effects of the opium and became stu- 
pid, while the other continued lying at the fireside for a 
long time, without any unusual appearance except a little 
difficulty of breathing. In like manner, when the experi- 
ment was repeated with that powerful poison ntus vomica^ 
upon two dogs similarly circumstanced, the sound one 
fell instanili^ into convulsions, while the other continued 
for a long time as if nothing had happened. 

These results demonstrate, beyond the possibility of 
doubt, the necessity of a free nervous communication be- 
tween the stomach and brain, for enabling us to experi- 
ence the sensation of hunger. The connexion between 
the two organs is indeed more widely recognised in prac- 
tice than it is in theory ; for it is a very common custom 
with the Turks to use opium for abating the pangs of 
hunger when food is not to be had, and sailors habitually 
use tobacco for the same purpose. Both substances act 
exclusively on the nervous system. 

The relation thus shewn to subsist between the sto- 
mach and the brain, enables us in some measure to under* 
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stand the inflaence which strong mental emotions and 
earnest intellectual occupation exert over the appetite. 
A man in perfect health, sitting down to table with an 
excellent appetite, receives a letter announcing an unex- 
pected calamity, and instantly turns away with loathing 
from the food which, a moment before, he was prepared 
to eat with relish ; while another, who, under the fear of 
some misfortune, comes to table indi£Ferent about food, 
will eat with great zest on his " mind being relieved," 
as the phrase goes, by the receipt of pleasing intelligence. 
Excessive and absorbing emotion, even of a joyful kind, 
has the same effect. Captain Back tells us in the inte- 
resting narrative of his last journey, that when he first 
heard of Captain Ross's return, << the thought of so won- 
derful a preservation overpowered, for a time, the com- 
mon occurrences of life. We had but Just sal down to 
breahfast, but our appetite was gone^ and the day passed in a 
feverish state of excitement," (P. 245). In such cases, 
no one will imagine that the external cause destroys ap- 
petite otherwise than through the medium of the brain. 
Occasionally, indeed, the aversion to food amounts to a 
feeling of loathing and disgust, and even induces sickness 
and vomiting, — a result which depends so entirely on the 
state of the brain, that it is often excited by mechanical 
injuries of that organ. 

The analogy between the external senses and the ap- 
petite is in various respects very close. If we are wrapt 
in study, or intent on any scheme, we become insensible 
to impressions made on the ear or eye. A clock may 
strike, or a person enter the room, without our being 
aware of either event. The same is the case with the 
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desire for food. If the mind is deeply engaged, the wants 
of the system are nnperoeired and unattended to— «8 was 
well exemplified in die instance of Sir Isaac Newton, 
who, from seeing the bones of a chicken lying before bini, 
fimcied that he had already dined, whereas, in reality, he 
had eaten nothing for many hours. Herodotos ascribes so 
mooh effieacy to mental occnpation in deadening the sense 
of hunger, that he speaks of the inhabitants of Lydia 
haying successfully had recourse to g^aming as a partial 
substitute for food, during a famine of many years con- 
tinuance. In this account there is, of course, gross ex- 
aggeration ; but it illustrates sufficiently well the principle 
under discussion. 

Many attempts hare been made but without much suc- 
cess, to determine what the peculiar condition of the 
stomach is which excites in the mind the sensation of 
hunger. For a long time it was imagined that the pre«^ 
sence of gcutrie or siomach juice, irritating the nerves of 
the mucous membrane, was the exciting cause ; but it was 
at last ascertained, that, after the digestion of a meal is 
completed, and the chyme has passed into the intestine, 
the gastric juice ceases to be secreted till after a fresh 
supply of food has been taken in.* It was next sup- 
posed that the mere emptiness of the stomach was suffi. 

* It 18 difficult, as in the above sentence, to avoid occasiooallj using 
expressions and referring to processes, which have not previously been 
explained; bat it would only lead to confusion and unnecessary repeti- 
tion to stop at every page and introduce explanations, which, after all, 
the reader would scarcely understand on account of their brevity. In the 
present instance, therefore, where I allude to the process of digestion, it 
is better to refer the reader to the outline given at the beginning of 
Chapter IV, than to distraet his attention by introducing it also here. 

B 
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cient to excite hanger, and that the sensation arose 
partly from the opposite sides rubbing against each other. 
But this theory is equally untenable; for the stomach 
generally contains a sufficient quantity of air to prevent 
the actual contact of its sides, and moreover it may be 
entirely void of food and yet no appetite be felt. It may 
be laid down, indeed, as a general rule, that an interval 
of rest must follow the termination of digestion before 
the stomach becomes fit to resume its functions, or ap- 
petite is experienced in any degree of intensity ; and the 
length of time required for this purpose varies very much* 
according to the mode of life and to the extent of waste 
going on in the system. In many diseases, too, the sto^ 
mach renuuns empty for days in succession, without any 
Gorrespondmg excitation of hunger. Even in healthy se- 
dentary people, whose expenditure of bodily substance ie 
small^ real appetite is not felt till long after the stomach 
is empty, and hence one of their most common complainte 
is the want of appetite* 

Dr Beaumont suggests a distended state of the vessels 
which secrete the gastric juice as the exciting cause of 
hunger, and thinks that this view is strengthened by the 
rapidity with which the juice is poured out after a short 
fast-— a rapidity, he says, which cannot be accounted for 
except by supposing the juice to have existed ready made 
in the vessels or follicles by which it is secreted. But 
this theory is not more satisfactory than the rest, for in 
the sudden flow of saliva into the mouth of a hungry man 
on the unexpected appearance of savoury viands, we have 
an instance of equally rapid secretion where there was 
evidently no storing up beforehandt Besides, there is 
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an obvioQs relation between appetite and the wants of the 
system, which is not always taken sufficiently into account, 
and which is nevertheless too important to be overlooked. 

If the body be very actively exercised, and a good 
deal of waste be effected by perspiration and exhalation 
from the langs, the appetite becomes keener, and more 
urgent for immediate gratification ; and if it is indulged, 
we eat with a relish unknown on other occasions, and 
aftcdrwards experience a sensation of bien^itre or internal 
oomfort pervading the frame, as if every individual part 
of the body were imbued with a feeling of contentment 
and satisfaction, the very opposite of the restless dis- 
comfort and depression which come upon us, and extend 
over the whole system, when appetite is disappointed. 
An amusing example of the principle here inculcated 
is to be found in the Correspondance Inedite de Madame 
du Deffandf * where she describes her friend Madame do 
Pequigni as an insatiable bustiing little woman who con- 
sumes two hours every day in devouring her dinner, and 
^* ecOs like a wclfi* But, then, remarks Madame du Def- 
fand by way of explanation, ^* 11 est vtai qu*ettefait un ex- 
ercice enragi** 

There is, in short, an obvious and active sympathy be- 
tween the condition and bearing of the stomach and those 
of every part of the animal frame — ^in virtue of which, 
hunger is felt very keenly when the general system 
stands in urgent need of repair, and very moderately 
when no waste has been suffered. This principle is 
ftrikingly illustrated during recovery from a severe ill- 
ness. ** In convalescence from an acute disease," as is 

• Vol iii p. 40. Piris, 1809. 
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well remarked by Bracket, ^' the stomach digests vigor- 
ously, and yet the individaal is always hungry. This 
happens because all the wasted organs and tissues demand 
the means of repair, and demand them from the stomach, 
which has the charge of sending them ; and, therefore, 
they keep up in it the continual sensation of want, which, 
however, is, in this case, only sympathetic of the state of 
the body."* In alluding to this subject, Blaine observes, 
that " Hunger and thirst can only be satisfactorily ex- 
plained by considering them as properties in the stomach 
by which it sympathizes with the wants of the constitu- 
tion ; and hence it is, that food taken in invigorates, even 
before it can be dige8ted."t Hence also the prostration of 
strength that is felt when the stomach has been for some 
time empty. 

This sympathy is sometimes sing^arly manifest even 
in disease. In some cases of affection of the mesenteric 
glands, for example, where stomachic digestion remains 
fbr a time pretty healthy, and the general system saffers 
chiefly from the want of nourishment caused by the pas- 
sage of the chyle into the blood being obstructed, the 
appetite continues as keen and often keener than before ; 
because the system, being in want of nourishment, and 
the stomach healthy, all its natural causes continue to act 
as before ; and accordingly, when food is taken, it is di- 
gested there as usual, but the chyle which is formed from 
it in the intestine can no longer be transmitted throagh the 
swollen glands in its usual healthy manner, to be convert* 

* Bracbet, Recliercbet Experimentales sur lee Fonctions du Syst^me 
Nerveux Ganglionairei p. 181. 

t BUine's Outlioet of the Veteiinary Art, third edition, p. 273. 
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ed into nutritive Uood in the lungs ; and the system thus 
failing to receire the required supply, recommences its 
crayings almost as soon as if no food had heeu obtained. 
When the disease has advanced a certain length, how- 
ever, fever springs up, and destroys both appetite and 
digestion. 

The effects of exercise, also, shew very clearly the 
connexion between appetite and the state of the system. 
If we merely saunter out for a given time every day, 
without being actively enough engaged to quicken the 
eirculation and induce increased exhalation from the skin 
and lungs, we come in with scarcely any change of feel- 
ing or condition ; whereas, if we exert ourselves suffi- 
ciently to give a general impetus to the circulation, and 
bring out moderate perspiration, but witliout inducing 
fatigue, we feel a lightness and euergy of a very plea- 
surable description, and generally accompanied by a 
strong desire for food. Hence the keen relish with 
which the fox-hunter sits down to table after a success- 
ful chace. 

This intimate communion between the state of the 
system and that of the stomach is a beautiful provision 
of Nature, and is one of the causes of the ready sympa- 
thy which has often been remarked as existing between 
the stomach and all the other organs — in other words, of 
the readiness with which they accompany it in its depart- 
ure from health, and the corresponding aptitude of their 
disorders to produce derangement of the digestive func- 
tion. Apparently for the purpose, among others, of thus 
intimately connecting the stomach with the rest of the 
jBystem, it is supplied with a profusion of nervous fila- 
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riMiriU of erarjr kind, wbich form a closely-interworen 
Mtffoun network in its immediate neighbonrhood, and the 
ftbufidMKiH of wbiish accounts for the serere and ofben 
•uddifnlf fatal result of a heavy blow on the pit of the 

IVitbont pretending to determine what the precise 
nonditlon of the nerres of the stomach is, which, when 
A/inrayed to the brain, excites the sensation of appetite^ 
I think it sufficient for every practical purpose if we keep 
In m{nd» (bat the eo'operation of the nervous system is ne- 
eesmryfur the produeticn of appetite^ and that ^tere is a 
dirnet sympathy between the stomaeh and the rest of the body^ 
by moans of which the stimulus of hunger becomes un« 
usually orgent where tlie bodily waste has been great, al- 
though a comparatively short time has elapsed since the 
pftfiiedlng meal. 

AppetltOi then, being given for the express purpose of 
warning us when a supply of food is necessary, it follows 
that Its call will be experienced in the highest intensity 
when waste and growth — or, in other words, the opera* 
tions which demand supplies of fresh materials — are most 
active I and In the lowest intensity when, from indolence 
and the cessation of growth, the demand is least« In 
youth, accordingly, when bodily activity is very great, 
and a liberal supply of nourishment is required both to 
repair waste and to carry on g^vrih, the appetite is 
keener and less discriminating than at any other period 
of life, and, what is worthy of remark, as another admi^ 
rable instance of adaptation, digestion isproportionaUy vigor^ 
ous and rapids and abetinence is borne with great difficulty ; 
whereaa, in mature age, ^en growth is finished and the 
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mode of life more sedentary, the tanrie abondance of ali- 
ment is no longer needed, the appetite becomes less keen 
and more select in its choice, and digestion loses some*- 
thing of the resistless power which generally distin* 
gmshes it in early yonth. Articles of food which were 
once digested with ease are now burdensome to the sto- 
mach, and, if not altogether rejected, are disposed of with 
a degfree of laboor and difficulty that was formerly un- 
known. Abstinence also is now mete easily supported. 

When, however, the mode of life in mature age is ae- 
tiye and lahorious, and the waste matter thrown out of 
the system is consequently considerable, the appetite for 
food and the power of digesting it are correspondingly 
strong ; for in general it is only when the mode of life is 
indolent and inactive, and the waste consequently small, 
that the appetite and (figestion ai^e weak. So natural, in- 
deed, is the connexiott between the two conditions, that 
eseerdse is proverbially the first thing we think of recom- 
mending to improve the appetite and the tone of the di- 
gestive organs when these are observed to be impaired ; 
and where positive disease does not exist, no other re^ 
medy is half so effectual. Bui, as already noticed, ex« 
ercise to be beneficial nrast be of a description calculated 
ta increase the activity of the secretions and excretions ; 
othervidse it cannot place the system in a condition to re- 
quire an abundant supply or excite vigorous digestion. 

It is Mghly important to notice this natural relation 
between waste and appetite, and between appetite and 
digestion ; because, if it be real, appetite must be the 
safest guide we can follow in determining when and how 
rtiach we ought to eat. It is true that in disease, and 



^4 REEJITION B£TWE£N WASTE AND APPETITE. 

amidst the factitious calls and wants of civilized life, its 
suggestions are often perverted, and that hence we may 
err in blindly following every thing which assumes its 
semblance. The conclusion to be drawn from this, how- 
ever, is, not that the sense of hunger will, if trusted to, 
generally mislead us, but only that we must learn to dis- 
tinguish its true dictates before we can implicitly rely on 
its guidance. If, when fairly consulted, its dictates are 
found to be erroneous, it will constitute the only known 
instance where the Creator has failed in the attempt to 
fulfil his own design — an assumption not only repugnant 
alike to feeling and to reason, but in fact altogether gra- 
tuitous. For tlie apparent discrepancies which occasion- 
ally present Uiemselves between the wants of the system 
and the dictates of appetite, are easily explicable on the 
more solid ground of our own ignorance and inattention. 
Many practical errors arise from overlooking the rela- 
tion which nutrition ought to bear to waste and gprowth. 
Thus, it is no uncommon thing for young men who have 
experienced all the pleasures of a keen appetite and easy 
jdigestion when growing rapidly or leading an active life, 
to induce severe and protracted indigestion, by continuing, 
from mere habit, to eat an equal quantity of food either 
when growth is finished and the system no longer re- 
quires the same extensive supply, or after a complete 
change from active to sedentary habits has greatly di- 
minished that waste which alone renders food necessary, 
This is, in fact, one of the chief sources of the trouble- 
some dyspeptic complaints often met with among the 
youthful inhabitants of our larger cities and colleges, and 
ought not to be lost sight of in the physical education of 
the young. 
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The error, however, .is nnhappily not confined to the 
yoDDg, but extends generally to all whose pnrsnits are of 
a sedentary nature. There are numerous persons, espe- 
cially in towns and among females, who, having their 
time and employments entirely at their own disposal, care- 
fully avoid every thing which requires an effort of mind 
or body, and pass their lives in a state of inaction entire- 
ly incompatible with the healthy performance of the 
various animal functions. Having no bodily exertion to 
excite waste, promote circulation, or stimulate nutrition, 
they experience little keenness of appetite, have weak 
powers of digestion, and require but a limited supply of 
food. If, while inactive and expending little, such per- 
sons could be contented to follow nature so far as not to 
proivoke appetite by stimulants and cookery, and to eat 
and drink only in proportion to the wants of the system, 
they would fare comparatively well. But having no im- 
perative occupation and no enjoyment from active and 
useful exertion, their time hangs heavily on their hands, 
and they are apt to have recourse to eating as the only ave- 
nue to pleasure still open to them ; and, forgetful or igno- 
rant of the relation subsisting between waste and nutrition, 
they endeavour to renew, in the present indulgence of 
appetite, the real enjoyment which its legitimate gratifi- 
cation afforded under different circumstances. Pursuing 
the pleasures of the table with the same ardour as before, 
they eat and drink freely and abundantly, and, instead of 
trying to acquire a healthy desire for food and increased 
powers of digestion by exercise, they resort to tonics, 
spices, wine, and other stimuli, which certainly excite for 
the moment, but eventually aggravate the mischief by 

c 
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obscuring its pro^e^a and extent. The nataral resnlt of 
tim mode of proceeding is, tliat the stomach becomes 
oppressed by excess of exertion — healthy appetite gives 
w«y, and morbid craving takes its place — sickness, head- 
ach, and bilious attacks, become frequent — the bowels 
are hahitually disordered, the feet cold, and the circula- 
tion irregutar-^and a state of bodily weakness and men- 
tal irritability is Induced, which constitutes a heavy pe- 
nalty for the previous indulgence. So far, however, 
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Buffer in a greater and others in a less degree, according 
to peculiarities of constitution, mode of life, and extent 
of indulgence ; but daily experience will testify, that, in 
its main features, the foregoing description is not over- 
charged, and that victims to such dietetic errors are to 
be met with in every class of society. 

The fact of Nature having meant the inactive and in- 
dolent to cat and drink less than the busy and laborioas, 
is established not only by the diminished appetite and 
impaired digestion of human beings who lend a seden- 
tary life, as contrasted with tlie keen relish and rapid 
digestion usnally attendant on active exertion in the 
open air, but on a yet broader scale by the analogy 
of all other animals. In noticing this relation, Dr Ho- 
get remarks that " the greater the energy with which 
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the more peculiarly animal functions of sensation and 
muscnlar action are exercised^ the greater must be the 
demand for nourishmenty in order to supply the expen* 
diture of vital force created by these exertions. Com- 
pared with the torpid and sluggish reptile, the active 
and vivacious bird or quadruped requires and consumes 
a much larger quantity of nutriment. The tortoise, the 
turtle, the toad, the frog, and the chameleon, will indeed 
live for months without taking any food." ^* The ra« 
pidity of development," he continues, ^' has also great in- 
fluence on the quantity of food which an animal requires. 
Thus the caterpillar, which grows very quickly, and must 
repeatedly throw off its integuments, during its conti- 
nuance in the lanra state, consumes a vast quantity of 
food compared with the sise of its body ; and hence we 
find it provided with a digestive apparatus of consider- 
able size."* Hence, too, the greater demand for food in 
infancy and youth when growth and activity are both at 
their height. 

In thus insisting on regular bodily and mental activity 
as indispensable to the enjoyment of a good appetite and 
sound digestion, the attentive reader will not, I trust, be 
disposed to accuse me of inconsistency because, when 
treating of muscular exercise in the former vo]ume,f I 
explained the bad effects, and inculcated the impropriety, 
of indulging in any considerable exertion immediately be» 
fore or a^ a full meal. It is true, as there mentioned, 

* Roget's Biidg«water Treatise on Animal and Vegetable Physiologjr, 
vol. ii. p. 112. 

t Principles of Physiologj, &c., chapters IV. and V. 
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tliiiC exorcise, either in excess or at an improper time, 
impairs the tone of llie stamnuh ; but it is not on that ac- 
count the leas true tliat bodily exerliun when seasonably 
and properly practiiaetl, u the best promoter of appetite 
and digestion which we possess ; and it is only u 
latter conditions that I noir speak of 
eren indispensable to health. 

In a work like the present, it is oi 
to fence round every general proposition u 
rous limitations which nn unusnal combination of circum- 
stances, or a departure from the xtaEe of health, might de- 
mand. And, even if possible, it would not be necessary, 
as the laws of exorcise have been so fully explained in 
the volume alluiled to, that their re-discuasion here would 
unavoidably inrolve much repetition from its pages. At 
the same time, some warning remark maybe required 
to prevent any risk of misconception, as it might other- 
wise be plausibly argued, for example, that there can be 
no such relation iis 1 have alleged between waste and 
appetite, becaase a European perspiring under a tropi- 
cal sun incurs great waste, and yet loses both appetite 
and digestive power. To render ibis a valid exception, 
it must bo shewn that the European is intended by Na- 
ture to live in a tropical climate, and that the diet t<i 
ivhich he accustoms himself is that sanctioned by ex- 
perience as the best adapted for his constitution ; because, 
if neither is the cose, his condition under snch influences 
must necessarily be more or less closely allied to the state 
6f disease, and therefore beyond the sphere to which 
alone my remarks are meant to apply. But even in that 
instance there is less contradiction than might be imngin- 
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edy for the waste of the itystem being chiefly fluid, ex- 
cites — not appetite, bat its kindred sensation — thir«t^ to 
repair the loss by an unnsual demand for refreshing 
liquids. 

So tme is it that the Creator has established a relation 
between action and nutrition, that when we attempt for 
any length of time to combine a full and nutritious diet 
with systematic inactivity, the derangement of health 
which generally ensues gives ample proof of the futility 
of struggling against His laws. Individuals, indeed, may 
be met with, who, from some peculiarity of constitution, 
sttfiFer less than the generality of mankind from making 
the experiment ; but even those among them who escape 
besty generally owe their safety to the constant use of 
medicine, or to a natural excess in some of the excretory 
functions, such as perspiration or the urinary or alvine 
discharges, by means of which tlic system is relieved 
much in the same wny as by active exercise ; and hence 
the remark made by Hippocrates, that severe perspira- 
tions arising during sleep without any other apparent 
cause are a sure sign that too much nourishment is made 
use of. In others, again, the day of reckoning is merely 
delayed, and there is habitually present a state of reple- 
tion, which clogs the bodily functions, and may lead to 
sudden death by some acute disease when the individual 
is apparently in the highest health. I am acquainted 
with several individuals of this description, who, in the 
absence of all bodily exercise, are accustomed to live very 
fully, — to eat in the morning a hearty breakfast, with 
eggs, fish, or flesh, — a good solid luncheon, with wine or 
malt liquor, in the forenoon^ — a, most substantial dinner^ 
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with dessert and gevernl glasses of wine, and afterwarda 
tea and wine and water, in the evening-.^— and who nevcr- 
theless enjoy tolerably good digestion. But this advan- 
tage is gcnernlly only temporary, and even when perma- 
nent can scarcely be considered as a boon ; because it is 
gained nt the direct expense either of a very full habit 
of body and an unusual liability to abdominal congestion 
and all its attendant evihi, or of frequent and profuse 
perspirations, and severe attacks of bowel complaint, en- 
dangering life ; so that strictly considered such cases are 
no exceptions to the general rule. 

It is, then, no idle whim of the physician to insist on 
active excrrise as the best promoter of appetite and di- 
gestion. Exercise is, in fact, the condition without which 
exhalation and excretion cannot go on sufficiently fast to 
clear the system of materials previously taken in; and 
where no waste is incurred, no need of a fresh s 
and consequently, in a healthy state of the sysl 
tural appetite, can exist. It i? therefore not iest 
able than vnin for any one to insist on possessing, at tlie 
sntne time, the incompatible enjoyments of luxurious in- 
dolence and a vigorous appetite, — sound digestion of a 
hearty meal, and general health of body ; and no one who 
is aware of the relation subsisting l^elween waste and 
appetite ciin fail to perceive the fact, and to wonder at 
the contrary notion having ever been entertained. 
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Among the operative part of the community we meet 
n-ith innumerable examples of an opposite condition of 
the system, where, from excess of lalioiir, a greater ex- 
penditure of energy and substance takes place than what 
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their deficient diet it able to repair. It if tme that the 
disproportion is generally not sufficient to caase that im- 
mediate wasting which accompanies actual starvation, bat 
its effects are nevertheless very palpably manifest in the 
depressed buoyancy, early old age, and shorter lives of 
the labouring classes. Few, indeed, of those who are 
habitually subjected to considerable and continued ex- 
ertion survive their forty-fifth or fiftieth year. Ex- 
hausted at length by the constant recurrence of their 
daily task and imperfect nourishment, they die of prema^ 
ture decay long before attaining the natural limit of hu- 
man existence. 

In those states of the system, again, such as fever, du- 
ring the continuance of which most of the secretions 
are vitiated, and that of the gfastric juice often entirely 
suppressed, and where food would consequently be hurt- 
ful rather than advantageous, appetite is scarcely felt, 
and loathing often occupies its place. But the moment 
that, by the diminution of the disease, the secretions and 
exhalations begin to return to their healthy state, and 
nutrition is resmned, appetite begins to be again felt, 
and by-and-by becomes abundantly vigorous, in order to 
restore the system to its former state. The utmost cau- 
tion, however, is still required in its gratification, as a 
premature indulgence is almost certain again to stop the 
secretions and to produce a relapse. Ignorance of this 
principle among the community at large, and the conse- 
quent error of giving food when there is no demand for 
it, and no gastric juice to digest it, often do more to de- 
feat the best laid plan of* cure than the severity of the 
disease itself. The sick man*s friends, in their anxiety to 
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topport hig Htrengtb, too fre()ueiit!y turn & deaf ear tii 
erery caution wbicli is tnggeetetl, and stealthily adnilnis- 
fer sustenance wben the system does not require it, »nd 
wlien it serves only to aggrrn-ate the danger and increase 
the weakness of the patienti Since tlie first piihlication 
of the preceding passage, I have seen a. striking example 
of its truth. The patient was gradually recovering from 
inflammation of the chest, fur the cure of which low diet 
was for a time indispensiible. By way of suppartinff lAe 
dimmished tlrengCA, the relations began to give prema- 
turely and clandestinely, about doulile the quantity of food 
■which was prescribed. For twonty-four hours, an in- 
crease of strengtb was felt accordingly ; hut very sOon 
it passed into febrile excitement with a quick pulse and 
increased weakness. A dangerous relapse followed, and 
its cause was then found out. Abstinence was again en- 
forced and tartar emetic given to excite nansen. To the 
surprise of the very injudicious friends, the escitetnont 
began almost immediately to subside and the strength to 
improve where they had just seen it fast giving way under 
a full diet. 

Appetite, it ought to be observed, may, like other sen- 
sations, be educated or trained to considerable deviations 
from the ordinary standard of quantity and quality — and 
this obviously for the purpose of enabling man to live in 
different climates and under different circumstances, and 
avoid being fixed down to one s|K>t and to one occupation. 
In civilised life, however, we are accustomed to take un- 
due advantage of this capability, by training tho appetite 
to desire a greater quantity of food than what the wants 
of tho system require, and stimulating its cravings by a 
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•ystem of cookery little in harmony with the intentions 
of Nature. But this is evidently an abuse, and no argu- 
ment whatever against the sufficiency of its natural indi- 
cations to lead us right. 

But the most common source of the errors into which 
we are apt to fall in taking appetite as our only guide, is 
unquestionably the eonfounfiing qfappeiUe tvith tastey and 
continuing to eat for the gratification of the latter long 
after the former is satisfied ; just as the dog already men- 
tioned ate till the (esophagus was distended, although it 
did not experience the slightest sensation of hunger.* In 
fact, the whole science of a skilful cook is expended in 
producing this ttnlling mistake on our part ; and he is con- 
sidered decidedly the best artiste whose dishes shall recom- 
mend themselves most irresistibly to the callous palate of 
the gourmand, and excite on it such a sensation as shall at 
least remind him of the enviable excellence of a natural 
appetite. If we were willing to limit the office of taste 
to its proper sphere and to cease eating when appetite 
expressed content, indigestion would be a much rarer 
occurrence in civilized communities than it is observed 
to be. 

Viewed, then, in its proper light, appetite is to be re- 
garded as kindly implanted in our nature fur the express 
end of proportioning the supply of nourishment to the 
wants of the system ; and if ever it misleads us, the fault 
is not in its unfitness for its object, but in the artificial 
training which it receives at our own hands, and in our 
habitual neglect of its dictates. When we attend to its 
real indications, we eat moderately, and at such intervals 

* See p. 14. 
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of time as tbe pTevions exercise and otlier uircum stances 
render necessary; And in so doing, we reap a reward in 
the daily enjoyment of the pleasure which attends the 
gi-atifi cation of healthy appetite. But if we err, either by 
neglecting the timely warning which it givea, or by eat- 
ing more than the system requires, mischief is sure to 
follow. In the former case, waste continues to make 
progress till the body becomes exhausted ; and in aimost 
exact proportion do the oraTings of appetite become more 
and more intense, till they pass into those of uncontroll- 
able hunger, which overthrows all obstacles, and seeks 
gratification at the risk of life itself. In the latter case, 
indigestion, gloomy depression, and repletion with its 
concomitant evils, make their appearance, and either em- 
bitter or cut short existence. 

Mischief sometimes arises also from people not being 
■nfficiently aware that, in oommon with other sensations, 
appetite may be so far deranged by disease as to gire 
very incorrect and unnatural indications. It often hap- 
pens, for example, that a patient shivers ami complains of 
cold, when we know by the thermometer that the heal of 
the skin is really above instead of below the nstnral 
standard. In like manner, in some morbid slates of the 
nervous system a craving is often felt wluch impels the 
patient to eat, but which is not true hunger ; and here 
food, if taken, is digested with great difficulty. Otca- 
lionally, on the other hand, no desire for food is expe- 
Henced when the system really needs it, and when it 
would be digested with ease if introduced into the sto- 
mach. Esqairol alludes to cases of this description, and 
I have met with similar esanijilcs. Voiron also mentions, 
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that, in the Hospital of Incurables in Paris, there are 
some idiots so low in the scale of intelligence, as to 
make no attempt to take the food which is placed before 
them, althongh they eat and digest readily when fed by 
others. Sometimes, again, appetite is depraved in qua- 
lity, and the patient desiderates the most nauseous and 
repulsive kinds of food, such as earth, chalk, coals, or ex- 
crement. There are states, too, in which the appetite k 
prodigiously increased, and the patient consumes incre- 
dible quantities of food, — ^whioh, however, are very im- 
perfectly digested. Charles Domery, for instance, when 
a French prisoner at Liverpool, consumed, in one day, 
four pounds of cow*s udder and ten pounds of raw beef, 
with two pounds of tallow candles and five bottles of 
porter; and although allowed the daily rations of ten 
men he was still not satisfied. Baron Percy speaks of 
another man, who ate twenty-four poonds of beef in as 
many hours, and thought nothing of swallowing a din- 
ner prepared for fifteen German boors. I once attended 
a patient who was afflicted with a similar inordinate cra- 
ving, and whose only pleasure was in eating. In such 
cases no restraint except actual coercion is sufficient to 
prevent indulgence ; but the craving itself is as much the 
product of disease as the shivering in the beginning of 
fever, and can no more be removed by reasoning than 
the sensation of cold can be removed by telling a patient 
that his skin is thermometrically warm. But these, be- 
ing cases of disease, do not in any degree militate against 
the accuracy of the exposition above given of the healthy 
uses of appetite. 

The general considerations which I have just submit- 
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ted to the reader on the subject of appetite for food, a|>- 
ply so closely to the sensation of Thirsty that to enter in- 
to any detail concerning the latter would be little else 
but to be guilty of repetition. I shall therefore limit 
myself to a very few remarks. 

Thirst is generally said to have its seat in the back of 
the mouth and throat ; but the condition of these parts is 
merely a local accompaniment of a want experienced by 
the whole frame, and perceived by the nervous system. 
Local applications, accordingly, go but a short way in 
giving relief, while the introduction of fluids by any other 
channel — ^by immersion in a bath, by injection into the 
veins, or through an external opening into the stomach — 
is sufficient to quench thirst without the liquid ever touch- 
ing the throat. The affection of that part, therefore, is 
merely a result of the state of the system, and not itself 
the cause of thirst. 

Thirst, or a desire for liquids, is experienced in its 
greatest intensity when the secretion and exhalation of 
the animal fluids is most active ; and it is consequently 
most urgent in summer, in warm climates, and in persons 
engaged in severe exertion, particularly if exposed at the 
same time to a heated atmosphere. Biacksmiths, glass- 
blowers, engineers, and others, whose employment ex- 
poses them to the heat of furnaces, and in whom perspi- 
ration is excessive, are accordingly almost constantly un- 
der the influence of thirst ; whereas those who are end- 
ployed in professions requiring only moderate exertion 
in a temperate atmosphere, and in whom the fluid secre- 
tions are very moderate, rarely experience the sensation 
in an urgent degree. For the same reason great loss of 



THIRST ^ARIBS ACCORDIXO TO FOOD. 37 

blood induces excessive and intolerable thirst ; and hence, 
in the battle-field, the generoas self-denial of him who 
passed the cup to his wounded neighbour, without stopping 
even to moisten his own lips, cannot be too highly appre« 
dated. 

Thirst varies in intensity also according to the nature 
of the food. If the diet be hot and stimulating, such as 
results from a free admixture of spices or salt, the desire 
for drink is greatly increased. The same thing happens 
if the food be of a dry and solid nature. The purpose of 
the increased thirst in the former circumstances is mani- 
festly to dilute and diminish the excess of stimulant, and 
thereby prevent the injury which it would otherwise in- 
flict. The same principle explains the thirst experienced 
by those who drink too much wine. In instances of this 
kind I have heard great thirst in the evening and during the 
night complained of as habitual, without the person even 
inspecting that it was owing to the wine ; and yet, on ab- 
staining from the latter, the thirst very soon disappeared. 

Continued thirst, it is well known, is much more in- 
tolerable than continued hunger. The mass of circu- 
lating fluid in the body is very great, and, as the various 
excretions consist chiefly of fluid matter, it necessarily 
happens that when these have been eliminated for a con- 
siderable time without any liquid being received into the 
system, the proportion of solid matter in th,e body be- 
comes unduly large. The blood, consequently, becomes 
thicker and changed in quality, and much more irritat- 
ing than it is in its natural state. The craving of thirst 
is thus generally rendered more urgent and overpowering 
than that of hunger. 
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In Asiatic Cholera, tbe watery portion of the blood, on 
vhich its fluidity depends, is drained off with frightful ra- 
pidity ; and the result is, in the first place, an almost com- 
plete stoppage of the circulation, and, in the second, a 
constant craving for drink to supply the place of the lost 
serum, which consists chiefly of water holding some of 
the alkaline salts in solution. This circumstance explains 
in some degree the extraordinary effects which have been 
produced, even in the worst stages of the disease when 
life seemed almost extinct, by injecting large quantities 
of saline solutions into the veins. Patients apparently 
on the verge of existence, cold, pulseless, and inanimate, 
have in the course of a few minutes been enabled by this 
means to sit up In bed, and to exhibit all the signs of 
restored strength and health. The effect, it is true, was 
rarely permanent, but for the time it was so wonderful 
as often to look like restoration from the dead.* 

i^luids taken into the stomach, it is proper to observe, 
are not subjected to the slow process of digestion, but are 
absorbed directly into the system ; so that, when we take 
a moderate draught, the whole of it is imbibed from the 
stomach in a very few minutes. Keeping in view this 
fact, and the above striking illustration of the influenco 
of the condition of the blood upon the body at large, it 
becomes easy to conceive why, in a state of exhaustion 
from abstinence, drink should be more speedily restora- 
tive and refreshing than food. 

Thirst, like appetite for food, is intended to direct us 
when and in what quantity we ought to drink ; and so 
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long as we lead a life of ordinary health and activily, and 
confine onrselves to the fluids with which nature provides 
OS, there is little chance of our going far wrong by lis- 
tening to its calls. But when we become indolent and 
dyspeptic, or resort to the use of fermented and stimulating 
liquors, which excite a thirst not recog^sed by Nature, 
the princijple ceases to apply. At present, however, my 
observations refer entirely to such simple drinks as water, 
and to the state of health ; and I shall touch upon other 
liquids when treating of diet in a subsequent part of the 
volume. Many persons without experiencing any real 
thirst, habitually indulge in potations of water or beer at 
all hours of the day, and to an extraordinary extent, and 
feel nnhappy when suddenly restricted in the indulgence* 
But this temporary discomfort ought not to be consider- 
ed as indicating that these potations are really necessary, 
because the same result happens in the analogous instances 
of smoking or snuffing. All three are abuses and per- 
versions of Nature, and the uneasiness attending the sud- 
den cessation of the beer or water drinking is no more a 
proof of either fluid being required, than that consequent 
on giving up cigar smoking is an indication that Nature 
designed the lungs for the reception of the impure 
effluvia of the tobacco leaf instead of the fresh breezes 
of heaven. 
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TTavino seen that a regular supply of noarisbment is 
carefully iDsured by the constantly retnrning impalses of 
Appetite, we come next to examine the mode in which 
the food is prepared for becoming a constitocnt part of 
the animal machine, and endowed with the properties of 
life. 

The first important step in the complicated process of 
digestion, is that by which the food, after being received 
into the month, is mixed with the saliva tind broken down 
till it becomes of a uniform pulpy consistence, fit for be- 
ing easily swallowed and acted upon by the gastric juice 
on its arrival in the stomach. The term mastication or 
chewing! is used to denote this operation ; and the chief 
instruments by which it is performed are the teeth, the 
jaws, the muscles which move the jaws, the tongue, and 
the salivary glands. On each of these we shall o£Per a 
few observations. 
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The TEETH vary a good d«al wcordinff to tbe kind of 
lood on which the anioial u destined to live ; but in man 
and the higher orden of animalB they may be divided 
into three distinct gronpg: — lu. The tncuor or euttintf 
teetb, being the eight broad and flat teeth with a abarp 
cntting edge seen in front of the opper and lower jaw*, 
and marked I in the aubjoined wood-cat, which repre- 
senta one-half of the lower jaw, and conieqnently only 
one-foarth of the whole namber of teeth. Thus wc find 
only two indtora marked in the wood-edt, although there 
are eight of them in all, y'u, two more are on tbe other 
ride of the lower jaw, and fonr corresponding ones in 
the npper. 2d, The aupidaii, eanme, or db^ teeth, being 
the aharp-pointed ronndivh-bodied teeth, four in number, 
one, C in contact with each of the outer inciior teeth, 




and called camne from being large in the dog and 
camirorous animals, and used by them for the purpose 
of mxitig and tearing their food ; and, 3d, Tbe moloTa or 
grinders, B G> twenty in number situated at the back 
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part of the jaw, and so called from their oflBce being to 
grind or brnise the food subjected to their action.* The 
term grindersy however, is sometimes restricted to the 
three back teeth on eash side, marked 6, and seen to 
have double roots and a broad grinding surface ; and the 
two, B, intervening between them and the cuspidaii are 
styled btcuspidati or double -speared, from bearing a greater 
resemblance to a double-headed canine tooth than to the 
other grinders. 

The teeth are modified in different animals to suit their 
habits of life. In herbivorous animals, the canine teeth, 
for which they have no use, are comparatively unde- 
veloped ; whereas in carnivorous animals, which tear their 
prey in pieces, the danine teeth are large, powerful, and 
pointed, and the incisors comparatively small. In these 
animals they constitute what are properly called the 
tusks, and in some species they are of a truly formidable 
character. The molar or grinding teeth differ in like 
manner according to the nature of the food. In herbi- 
vorous and gpranivorous animals they are large and pow- 
erful, and to increase their efficiency the lower jaw admits 
of considerable lateral motion in a horizontal direction ; 
whereas, in carnivorous animals, it admits of motion 
only upwards and downwards, as in opening and shut- 
ting the mouth. The lateral grinding motion is very 
evident in ruminating animals, such as the cow, which, 
after having filled its stomach with provender, is gene- 
rally seen to lie down and ruminate, or chew the cud as it 
is called— -the rumination consisting in bringing up small 

* In Latin, ctispU signifies the point of a spear ; cantf, a dog ; mola, 
a B^ ; imcisw, may thing which cuts. 
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masses of herbage from the stomachy and sohmittitig them 
to a thorough mastication or grinding between its molar 
teeth before being again swallowed and digested* 

From this relation between the food and the org^ans of 
mastication, naturalists can tell with certainty, by simply 
inspecting the teeth, on what kind of food the animal to 
which they belong is intended to live ; and as the teeth 
of man partake of the characters of those of both herbi* 
Torous and carnivorous animals, there cannot be a doubt 
that his diet was intended to be of a mixed kind, not 
confined exclusively to either the vegetable or the ani*- 
mal kingdom. 

Hard and resisting as the teeth appear, they must still 
be regarded as living structures. Anatomically speak- 
ing, each tooth is divided into three parts ; the fang or 
roo^ implanted in the socket of the jaw-bone ; the neck^ 
or portion encircled by the gum ; and the white crotcn, ap- 
pearing above the gum, and covered with enamel. 

The root of each tooth is perforated longitudinally by 
a small canal, through which the bloodvessels and nerve 
are admitted to its central parts. From these blood- 
vessels the tooth derives its nourishment when growing ; 
but they afterwards almost entirely dbappear. From 
the nerve it derives that sensibility which makes us in- 
stantly aware of the contact of bodies either too hot or 
too cold with the teeth; and which, when the nerve is 
diseased, gives rise to the racking pun of toothach. 

So effectually u life maintained in the teeth by this 
provision of vessels and nerves, that a tooth newly ex- 
tracted from the socket of a young animal, and implanted 
in the fleshy comb of a cock, has been found to adhere 
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and retail! Itg vitality ; and, in like manner, if, in early life, 
a tooth extracted by accident be immediately replaced in 
its Bocket, it will generally adhere and live. 

The visible part or crown of the tooth is covered with 
a very hard white ivory-looking' substance called enamel, 
which serves to prevent it from being' worn down by 
A-iotion, and into which neither bloodvessels nor nerves 
have been observed to penetrate. Owing to this ttiiic- 
ture, the tooth can be safely exposed without tustaining 
damage — a privilege on which moat persons will be dis- 
poned to place a higher value after having experienced the 
pains conicquent upon injury of the nerve from a portion 
of the enamel being broken off. 

An obvious advantage attending the vitality of the teeth 
is, that it enables them to accommodate theraMlves to 
the growth of the jaw and the rest of the system at the 
different periods of life. In early infancy, when the hu- 
man being is designed to live exclusively on his mother's 
milk, which of course requires no mastication and con- 
sequently no teeth, the latter are still imperfectly formed 
and entirely hidden in the jaw : it is only at the end of 
some montlis that the front or euttiiig teeth begin to ap- 
pear ; and the whole set of mith, deciduous, or falling-out 
teeth, twenty in number, is not completed till about or 
aAer the third year. In the course of three or four years 
more, however, growth has advanced so far that the first 
set of teeth no longer fill the jaw ; and they soon begin 
to be displaced by the second or permanent set, the gra- 
dual development of which commences at that period of 
life, and is not finished till the appearance of the last four 
grinders or toisdom-teeth, about the age of maturity. 
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It U a curious foct that the infant is bom with the m* 
diments of both sets of teeth in the jaw at the same time» 
althoDgh neither makes its appearance till long after 
birth. The permanent teeth lie in a line nnder the milk« 
teeth, and it is from their growth causing the gradual 
absorption of the roots of the first teeth that the latter 
no longer retain their hold of the jaw, but drop out as 
soon as the others are ready to protrude. In the pre* 
ceding wood-cut, the situation of the permanent teeth 
before they emerge from the jaw is rudely represented 
at Ay where the outer surface of the jaw-bone has been 
removed on purpose, to shew the appearance of the roots. 
But nothing of this kind is to be found in the adult jaw, 
the parts marked A being inserted in the plate merely 
to illustrate what was once the position which the per- 
manent teeth occupied* 

The changes in the condition of the teeth, it may be 
remarked in passing, indicate clearly what species of food 
nature has intended for us at different ages. In early 
infancy, when no teeth exist, the mother's milk is the 
only nutriment required ; and in proportion as the teeth 
begin to appear, a small addition of soft farinaceous food 
prepared with milk may be made with propriety and gra- 
dually increased. But it is impossible to look at the 
small jaw, moderate muscle, and imperfect teeth of early 
life, without perceiving that only the mildest kinds and 
forms of animal food are yet admissible, and that the 
diet ought to consist essentially of soft and unirritating 
materials. It is not till the permanent teeth have ap- 
peared, that a full proportion of the ordinary kinds of 
butcher-meat becomes either beneficial or safe. 
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The teeth, bein^ living parts and nt tbe same (tme en- 
dowed with a tnechanicid function, are liable to iiijary id 
both capacities. Being coinpoeed chiefly of eni'thy mat- 
ter, mich as phosphate and carbonHte of lime, the contact 
of strong acids decomposes their substance, and leads to 
their rapid decay. Hence the wliitcncss produced by 
acid tooth-powders and washes is not less deceitful than 
ruinous in its consequences ; and hence also great caution 
is necessary in swallowing the Hcid drops frequently pre- 
scribed by tbe physician, which ought nerer lo be allowed 
to come into contact with the teeth. 

Tbe teeth being constantly moistened with snliva, have 
a tendency to become incnisted with the t.'U'tar or earthy 
matter which it contains in iiolulion, nnd which is sepa- 
rated from it partly by the evaporution of the more fluid 
constituents in bieathing, and partly by chemical decom- 
position. As this incrustation not only destroys the 
beauty of the teeth, but nlso promotes their decay, it be- 
comes an object of care to remove it as soon ns it is 
formed ; and the most effectual mode of doing so is te 
brnsh the teeth regularly twice a day — especially in the 
morning, when the quantity is greatest — with n hrnsh 
dipped In soft water, till every particle is removed. The 
addition of any soft impalpable powder will nssist in the 
efFect ; but nothing capable of acting clcmicnlly on the 
teeth, or of injuring them by friction, ought ever to bo 
resorted to. Washing the month after every meul is hIso 
n good p 



' SI. Cadrt de Gin 



at, «f Ptrnriui buk half u oi 



PRESBRVATION OF THS TBBTH. 47 

Wlien the teeth are not used for a time, and when di- 
gestion is impaired, the quantity of tartar which aoea- 
mnlates on them is very great. Hence they are always 
most incmsted in the morning, and in fevers and other 
affections where no food is taken, and the stomach is at 
the same time disordered. I have seen one instance in 
which a thick crust of tartar was removed by a dentist 
in the belief of its being a dbeased tooth — the tooth it- 
self on which it was formed being left in the jaw perfect* 
ly sound. 

When the tartar is not duly removed, its presence in* 
jures the teeth, irritates the gums, and generally leads^ 
sooner or later, to considerable sufi^ering. The r^;nlar 
washing and brushing above mentioned ought, therefore^ 
to be sedulously practised at every period of life, and 
taught as a duty to the young. When digestion is very 
vigorous, the health good, and the diet plain and contain- 
ing a full proportion of vegetable matter, the deposition 
of tartar seems to be diminished, and the teeth to be na- 
turally of a purer white. Many rustics and savages thus 
possess teeth which would be envied in a town. 

When digestion is impaired, and acidity prevails in the 
stomach, the mucous secretions in the mouth also become 
altered in character, and by their incessant contact injure 
and even destroy the teeth. From this cause we often 

drachm and a half, and of canella twenty-four grains, well ruboed together 
into an impalpable powder. He describes it as strengthening to the gams 
and cleansing to the teeth, and as destroying the disagreeable odoiur in the 
breath which so often arises from decaying teeth ; and as a preventive of 
toothach, I have heard washing the mouth and teeth twice a-day with salt 
and water strongly recommended by a gentleman who bad botix experien* 
«ed and observed much benefit from it 
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see the teeth in young peo]]lc in a state of cumptetti decAy. 
Tliey am in reality the subjects of cheniieiil ilecomposi' 
tion, and eaten airtiy by the morbid eccretiuns of the 
mouth ; and hence, in such cases, we genernlly find the 
individual complaining' of heat and sorenefs uf the tongue, 
gums, and mouth, and occasionally of the teeth being 
" set on edge." 

Considered as Uvinff parte, the teeth require some ad- 
ditional care. In that capacity tbey are exeeedingly apt 
to suflbr from sudden changes of temperature. Being 
from their solidity rapid conductors of beat, ibeir inter- 
nal nerre speedily becomes affected by the nltemationE 
of temperature to which they are daily exposed, both in 
taking food and in the change from a warm to a cold at- 
mosphere. It is a not uncommon practice, for example, 
to taho a glass of cold wine or water immediately after 
finishing a plateful of very hot soup ; and it is quite usual 
to take tea and coffee and every hind of mo.it as hot as 
they can possibly be swallowed — than which practices it 
would be difficult to imagine any thing more hurtful to 
the teeth. 

For the same reason, in going out at night from a warm 
room to the colJ air, it is desirable to protect the teeth 
from the influence of the sudden chunge, by breathing 
through two or three folds of a silk handkerchief, or 
through a woollen comforter. When the teeth and lower 
p.irt of the face are left exposed in such circumstances, 
rheumatism and tootbach not unfrequently ensue from 
the direct Impression of the cold air upon parts rendered 
more susceptible by the preceding heat. 

The great source of injury to the teeth, however, both 
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in childhood and in mature age, is disordered digestion. 
If the health be good, and the stomach perform its func- 
tions with vigour, the teeth will resist much exposure 
without sustaining injury. But if these conditions fail, 
they will rarely continue long unscathed. 

It is almost always from the latter cause that, in in- 
fancy, teething so often gives rise to serious constitu- 
tional disorder. 

Something more, however, than the mere action of the 
teeth and jaws is required to prepare the morsel for 
being swallowed. If we take a bit of dry biscuit or mealy 
potato into the mouth, and attempt to masticate it, we en- 
counter at first no small difficulty from the stifiPness and 
resistance of the dry mass, and feel instinctively that it 
would be in vain to attempt to swallow it, until moisten- 
ed either by continued mastication or by the admixture 
of fluid from without. In ordinary states of the system, 
accordingly, a fluid called saliva or spittle is copiously se- 
creted and poured into the mouth for this very purpose ; 
and the process by which its due admixture with the con- 
tents of the mouth is accomplished is called the insalivo' 
tion of the food. 

To provide this necessary fluid, and to connect its sup- 
ply directly with the process of mastication to which it 
is subservient, several glands for its secretion have been 
placed in the immediate neighbourhood of the mouth and 
jaws, in such a way that the latter cannot be opened and 
shut without aflbrding them a stimulus, and still farther 
increasing the secretion which the presence of the morsel 
is itself sufficient to begin. From this arrangement it 
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follows, that the more perfectly mastication is performed, 
the more thoroughly does the morsel become impregnated 
with the salivary fluid, and the betterfitted is it rendered 
for subsequent deglutition and digestion. 

The apparatus of mastication varies according to the 
kind of food on which the animal is destined to live ; but 
in the higher orders of animals, it consists essentially of 
the parts already mentioned. In some animals, however, 
which live on soft gelatinous food — as the whale — no teeth 
are to be found, because their peculiar power is not re- 
quired. In others — as the granivorous or grain-eating 
birds — the grinding or triturating process is effected not 
in the mouth but in the gizzard, where the food (mixed 
with gravel, which the animal is instinctively impelled to 
swallow for the purpose) is effectually bruised and soften- 
ed down by the strong muscles which constitute the 
greater part of its substance. In these instances, the 
gravel is the grinding instrument, and without its pre- 
sence digestion cannot be carried on any more than it 
could in man without the agency of teeth. 

The degree of mastication required varies also accord- 
ing to the mode of life of the animal, and the digestibi- 
lity of its food. Animal food, for example, being easy of 
digestion, requires less mastication than vegetable food, 
which is more difficult. This is so much the case, that 
most animals which live on fresh vegetable matter spend 
half their waking hours in ruminating or re-masticating 
the food, which they have already cropped and stored up 
for the purpose in one of their four stomachs. To this 
necessary act in them, Providence seems to have attached 
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» high degree of gratifiettion, for the Tery purpose of in- 
mring its reg^olar perfomuuice* 

Man, being naturally omnivorous, or adapted for the 
digestion of both animal and vegetable substances, holds, 
as it were, an intermediate place in regard to the rapidity 
of mastication. He is neither obliged to ruminate like, 
the cow, nor can he beneficially bolt his food with the ra- 
pidity displayed by birds of prey. His object is merely 
to reduce the alimentary mass to a soft and pulpy con- 
sistence, and digestion is promoted or retarded in exact 
proportion as he approaches or falls short of this point. 
Hasty mastication is consequently injurious, because it 
prevents the food from being sufficiently broken down and 
impregnated with saliva ; and the more uncommon error 
of protracted mastication is also injurious, owing to the 
undue dilution which the mass sustains from the overflow 
of the salivary secretion. 

Doe mastication being thus essential to healthy diges- 
tion, the Creator, as if to insure its being adequately per- 
formed, has kindly so arranged, that the very act of mas- 
tieadon should lead to the gratification of taste — the mouth 
being the seat of that sensation. That this gratification 
of taste vras intended, becomes obvious when we reflect 
that, even in eating, Nature makes it our interest to give 
attention to the process in which we are for the time en- 
gaged* It is well known, for example, that when food is 
presented to a hungry man, whose mind is concentrated 
on the indulgence of his appetite, the saliva begins to flow 
unbidden, and what he eats is consumed with a peculiar 
relish and is easily digested. Whereas, if food be pre * 
sented to an individual who has fasted equally long, but 
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whose soul is absorbed in some great undertakings or deep 
emotion, and who is consequently insensible to the gratis 
fication of taste, it will be swallowed almost without mas- 
tication, and without sufficient admixture with the saliva 
— ^now deficient in quantity — and therefore lie on the 
stomach for hours unchanged. In this point of view the 
peculiarly English custom of reading the newspapers or 
magazines during breakfast is more hurtful than one would 
suppose ; and many dyspeptics have been surprised at the 
lienefit resulting from its discontinuance. However, there- 
fore, philosophy and morality condemn the undue cultiva- 
tion of our bodily appetites, it cannot be denied that a 
certain degree of attention to taste, and to the pleasures 
of appetite, is ^oth reasonable and beneficial ; and it is 
only when these are abused that we oppose the intentions 
of Nature.^ 

From the existence of this intentional relation between 
mastication and the salivary secretion, the latter is al- 
ways most copious in those creatures whose food requires 
continued mastication. In ruminating animals, accord- 
ingly, the salivary glands are numerous and of great 
size, while they are at the same time so situated that the 
play of the muscles in the act of rumination communi- 
cates to them a proportionate stimulus. In those, again, 
which do not masticate at all, but swallow their food en- 
tire, there is scarcely any salivary secretion, and the 
glands appropriated to it are very small Birds, and 
many fishes and reptiles, belong to the latter class. 

From the foregoing explanation of the object and con- 
ditions of mastication, the reason will be apparent why 
fluids do not require to undergo that process, and also 
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why dry mealy sabstiqiceg stand in need of protracted 
chewing before they can be easily swallowed. When hot 
spicy food is taken into the mouth, the secretion of saliva 
is immensely increased, obviunsly. for the purpose of di- 
luting the excess of stimulant before it shall be allowed 
to reach the stomach. Bnt when the food is of a mild 
and unirritating quality, much dilution is unnecessary, 
and the secretion is accordingly moderate. 

The chief purpose of mastication, then, is evidently 
the minute division of the aliment, so as to admit of its 
being easily acted upon by the gastric juice when re- 
ceived into the stomach. Dr Beaumont, however, seems 
to me to go too far in inferring, that " if the materia ali- 
mentaria could be introduced into the stomach in a finely 
divided state, the operations of mastication, insalivation, 
and deglutition, would not be necessary." It would re- 
quire a more extensive range of experiments than that 
wiiich he has made, to prove that ** aliment is as well 
digested and assimilated, and allays the . sensation of 
hunger as perfectly, when introduced directly into the 
stomach (through an opening in the side) in a proper 
state of division, as when the usual previous steps have 
been taken." * It is quite true that mastication and de- 
glutition are chiefly mechanical processes ; but it is difii- 
cult to believe that so much care would have been taken 
to provide a proper supply of fluid of a constant and 
peculiar character like saliva, if water were capable oF 
answering the purpose as well, and if saliva were useful 

* Experiments and Observations on the Gastric Juice and the Physio- 
logy of Digestion, by William Beaumont, M.D. Platsburgh, 1833, p. 67. 
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only in labricating the food. There subsists, moreoTer, 
between the sense of taste and the power of digestion a 
certain relation, which renders it more than probable that 
the active gratification^of the former daring mastication, 
is favourable to the production and flow of nervous energy 
towards the stomach, and consequently in so far condu- 
dve to the healthy performance of digestion that even 
in that point of view insalivatioa could not easily be dis* 
pensed with. Dr Beaumont's experiments, however, 
abundantly demonstrate that Mont^gre, and those who, 
along with him, consider the saliva as the principal agent 
in digestion, have not a shadow of foundation for their 
opinion. 

When unmasticated food is introduced into the sto« 
mach, the gastric juice acts only upon its surface, and 
changes of a purely chemical nature sometimes commence 
in its substance before its digestion can be effected. Hence 
often arise, especially in children, those pains and troubles, 
that nausea and acidity, consequent on the continued pre* 
sence of undigested aliment in the stomach. By a pecu- 
liarity of constitution, however, the stomach will not long 
retain food which it cannot dissolve. After a number of 
hours, — varying, according to the state of health, from 
one or two to ten, or even twenty, — it is either rejected 
by vomiting, or transmitted unchanged to the intestine, 
where its presence irritates and gives rise to colic, flatu- 
lence, bowel-complaints, and, in delicate children, not un- 
frequently to convulsions. Hence another proof of the 
importance of slow and deliberate mastication. 

As soon as the morsel has been thoroughly masticated 
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and impregnated witb Mlira, it is ready for trantmission 
to the stomach. To this part of the process the term 
deghdUUm or swaHowtng is applied. 

Immediately at the back part of the mouth several 
passages present themselves, leading in different direc« 
tions — one upwards and forwards into the nose, another 
downwards and in front into the windpipe, and a third 
downwards and behind into the cesophagus^ gullet or meat* 
pipe and stomach. The last is the passage taken by the 
food, and the violent coughing and occasional suffocation 
induced when it accidentally passes into the windpipe, 
are but a specimen of the serious evils which would be 
continually occurring if some provision were not made to 
obviate the danger, while the rarity with which such ac- 
cidents actually happen, proves the almost unfailing effi- 
cacy of that which has been devised. 

The passage of the food into the nostrils is prevented 
by the interposition of a moveable fleshy curtain or valve 
hanging down from the palate, and visible at the back 
part of the mouth; this, in the act of swallowing, is 
Stretched backwards so as to extend to the back part of 
the throat, and thus entirely shut up the opening into 
the nostrils. The passage into the windpipe, again, is 
protected by a cartilaginous lid or covering called epiglottie 
(from flfTf, epif upon, and vAwrri^, glottis^ the tongue), which 
projects backwards from the root of the tongue, and con- 
ducts the morsel over the glottis or opening of the wind- 
pipe. The epiglottis, however, is greatly assisted in this 
operation by that rising upwards and forwards of the 
gullet and wiudpipe to meet the morsel, of which we are 
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conscious, and which can be felt by the hand in the act of 
« wallowing^, and the effect of which in in some degree to 
hide the glottis under the backward projection of the 
root of the tongue, and allow the morsel to drop past it 
into the gullet. 

Once fairly in the gullet, the course of the food into 
the stomach is easy enough. The gullet is simply a 
round tube, made up of two rows of muscular or fleshy 
fibres, the one longitudinal and the other transverse and 
circular, with a soft moist lining membrane to facilitate 
the transmission of its contents. When the morsel is 
introduced, its upper part contracts involuntarily, and 
pushes the mass downwards ; the portion now reached 
contracts in its turn, and propels it farther ; and so on in 
juccession till it arrives at the stomach. 

Deglutition or swaUowing is thus a more complicated 
operation than at first sight it appears to be. On look- 
ing at any person eating, one is apt to think that the 
morsel passes along the gullet into the stomach by its 
own weight ; but we speedily perceive the error, when 
we recollect that, in the horse and the cow for example, 
the mouth is on a level with the ground when feeding, 
or drinking, and that the morsel or water is consequently 
propelled upwards into the stomach against its own gra- 
vity. It is well known also, and often made a matter of 
public exhibition, that a man can swallow even liquids 
when standing on the crown of his head, with the natural 
position of the stomach reversed. 

Deglutition is easier and quicker when the appetite is 



DEGLUTTTIOK — TOMITINO. 57 

keen, and the alimentary bolas or morsel is moist and pro- 
perly softened. It is slow and difficult when the morsel 
is dry and mealy, and the appetite nauseated. In vo- 
miting, the action of the muscular fibres is inverted^ or 
proceeds from the lower end of the gullet towards the 
mouth ; and hence the object is carried upwards instead 
of downwards, as in the natural order. 
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CHAPTER IV. 

ORGANS OF DIGESTION — THE STOMACH — THE GASTRIC 

JUICE. 

Surprising power of digestion— -Variety of sources of food — All struc- 
tures, howevir different, formed from the same blood — General view 
of digestion, cbjmification, cbylification, sapguification, nutritioiLi-. 
The Btomacb in polypes, in quadrupeds, and in man — Its position, 
size, and complexity, in different animals — Its structure ; its perito- 
neal, muscular, and villous coats ; and uses of each— Its nerves and 
bloodvessels, their nature, origins, and uses— The former the medium 
of communication between tbd brain and stomach — Their relation to 
undigested food — Animals not conscious of what goes on in the sto- 
mach — Advantages of this arrangement — The gastric juice the grand 
agent in dige8tion-~.Its origin and nature— Singular case of gunshot 
wound making a permanent opening into the stomach— Instructive 
experiments made by Dr Beaumont—Important results. 

If, in the whole animal economy, where all is admira- 
ble, there be one operation which on reflection appears 
more wonderful than another, and which evinces in a 
higher degree the prodigious resources and power of the 
Creator in fashioning every thing to His own will, it is 
perhaps that by which the same kind of nutriment is ex- 
tracted from the roost opposite varieties of food con- 
sumed by living beings. For, singular as it may appear, 
recent researches tend to establish the fact, that, even in 
animals differing so widely in their aliment as the herbi- 
vorous and carnivorous quadrupeds, the ultimate products 
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of digestion in both — ibe chyle and the blood — are idem- 
tkeJ in compoaition^ in so far at least as can be deter- 
nuned by their diemical analysis. * 

Itenarkable, however, as this nnifonnity of result nn- 
doubtedly is, it becomes still more striking when we con- 
template the variety of sources from which food is de- 
rived for the support of animal life. To use the words 
of an able writer already quoted, << There is no part of 
the organized structure of an animal or vegetable, how- 
ever dense its texture or acrid its qualities, that may not, 
under certun drcumstances, become the food of some 
species of insect, or contribute in some mode to the sup- 
port of animal life. The more succulent parts of plants, 
such as the leaves or softer stems, are the principal sources 
of nourishment to the greater number of larger quadru- 
peds, to multitudes of insects, as well as to numerous 
tribes of other animals. Some plants are more particu- 
larly assigned as the appropriate nutriment of particular 
species, which would perish if these ceased to grow : thus 
the silk-worm subsists almost exclusively upon the leaves 
of the mulberry-tree ; and many species of caterpillars are 
attached each to a particular plant, which they prefer to 
all others. There are at least fifty different species of 
insects that feed upon the common nettle ; and plants of 
which the juices are most acrid and poisonous to the ge- 
nerality of animals, such as euphorbium, henbane, and 
nightshade, afford a wholesome and delicious food to 
others." f Nor are the precision and accuracy with which 

* See Roget*t Bridgewater Trea^e, note at p. 58, toL ii. 
t Id, Yol. ii. p. 69. 
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the same fluid — the blood — affords to every structure ef 
the body the precise species of nourishment or secretion 
which its elementary composition requires, however dif- 
ferent each may be from the rest in chemical qualities, 
less admirable and extraordinary than its own original 
formation from «uch a variety of materials. To bone, 
the blood furnishes the elements of bone with unerring 
accuracy; to muscle the same blood furnishes the ele- 
ments of muscle, — to nerves the elements of nerve, — ^to 
skin the elements of skin, — and to vessels the elements 
of vessels ; — and yet, while each of these differs some- 
what in composition from the others, the constituent ele- 
ments of the blood by which they are furnished are every- 
where the same. 

Similar phenomena, indcedy occur in the vegetable 
world ; but this, instead of diminishing our wonder, tends 
rather to augment it. The same elements, extracted 
from the same soil, are converted into every variety of 
vegetable product — into leaves of every shade of green, 
flowers of every form and tint, and juices of every qua^ 
lity, from the deadly poison up to bland and life-support- 
ing milk. Nay, even in the same plant — as in the poppy 
— we sometimes find the seeds and the capsule which 
covers them endowed with the most opposite properties. 

It would be very interesting to discover by what re- 
sources Nature thus effects the production of the same 
kind of nutritive fluid or chylCf from so great a variety 
of substances, and apportions to every part the precise 
elements of which it stands in need ; but it is doubtful 
whether the human faculties were ever designed to pe- 
netrate so far into the modes of vital action, and, in the 



GENERAL VIEW OF DIGESTION. 6 1 

mean tiroOi it will be better for us to confine our attention 
to that branch of the inquiry which we can easily com- 
prehend, and which beam a direct reference to oar own 
welfare. We know already that certain organs are con- 
cerned in the processes above mentioned, and that the^e 
oi^ns act under the regulation of certain general laws. 
If we make ourselves acquainted with, and carefully ful- 
fil, these laws, we reap a rich reward in the enjoyment 
of sound and vigorous digestion. Whereas, if, either 
from ignorance or from carelessness, we neglect their 
fulfilment, we bring upon ourselves a severe punishment 
in the form of dyspeptic or nervous disease. Assuredly, 
then, alternatives like these ought to excite some de- 
sire for information in the minds even of the roost indif- 
ferent. 

Before, however, commencing a description of the or- 
gans concerned in digestion, it wiU be useful to take a 
general view of the different stages of preparation through 
which the food passes, between its reception into the 
stomach and its assimilation, or ultimate conversion into 
a constituent part of the animal body, and becoming en- 
dowed with the properties of life. The reader will thus 
be better enabled to understand the meaning of various 
terms and expressions, the frequent use of which it is al- 
most impossible to avoid, even in the beginning of our 
exposition. 

When the food is received into the stomach, it is there 
subjected to the action of a solvent fluid, called the gastric 
or stomach juice (from yetmn^y gaster, stomach), by which 
it is gradnally converted into a soft greyish and pulta- 
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ceoti9 mass, called chymey (from ;^V|MOf» ckymosy hnmonr or 
juice); whence the process is called chymification^ or 
chyme-making. The chyme» as fast as it is formed, is 
expelled by the contractile power of the stomach into 
the duodenum (from dttodenus, consisting of twelve, be- 
cause it is supposed to be about twelve inches long), or 
first portion of the intestines. It there meets with the 
biie from the liver, and with the pancreatic juices which 
very much resembles the saliva, from the pancreas or 
sweet bread (yrtt^, pas, all, and x^Of, kreas, flesh, it being 
of a fleshy consistence), a large gland which lies across 
the spine a little below the stomach, and is marked P in 
the wood-cut given in the chapter on Chylification. By 
the action of these two fluids, the chyme is converted 
into two distinct portions, — a milky white fluid named 
c/ii/le (from %»Aoj, chylos, chyle), and a thick yellow resi- 
due. This process is called chylification or ckyle-maMng, 
The chyle is then sucked in by absorbent vessels, exten- 
sively ramified on the inner membrane or lining of the 
bowels, and sometimes named, from the white colour of 
their contents, lacteals or milk-bearers (from lac, milk). 
These lacteals ultimately converge into one trunk, named 
the thoracic duct or chest-pipe (from its course lying 
through the thorax or chest), and which terminates, at 
will be seen in a cut in Chapter VI., in the great vein un- 
der the clavicle or collar-bone, hence called subclavian 
vein, just before the latter reaches the right side of the 
heart; and there the chyle is poured into the general 
current of venous blood. 

But although thus mingled with the blood, the chyle 
is not yet sufficiently capacitated for its duties in the 
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sytteno. To complete its prepsratioD, it still requires to 
be exposed to the action of the air during respiration. 
This is accordingly done by its passing through the lungs 
along with the dark and venous blood, which stands in 
need of the same change. In the course of this process, 
both the chyle and the venous blood are converted into 
red, arterial, or nutritive blood, which is afterwards dis- 
tributed by the heart through the arteries, to supply nour- 
ishment and support to every part of the body. Hence 
the change which takes place in the lungs is properly 
enough named sanguification or blood-making, * 

The thickish yellow residue left in the duodenum after 
the separation of the chyle from the chyme, is that por- 
tion of the food which affords no nourishment, and which, 
after traversing the whole length of the intestinal canal, 
and undergoing still farther change, is thrown out of the 
body in the shape of fceces or excrement. But in this 
course its bulk is increased, and its appearance changed, 
by the addition of much waste matter, which, having al- 
ready served its purposes in the system, is at last, as will 
be afterwards shewn, thrown out by the same channel. 

With this general view of the nature of Digestion be- 
fore US| we can now examine more satisfactorily the 
structure and mode of action of each of the organs con- 
cerned in effecting it. Chymificatioii being the first step 
in the complicated process, we shall begin with the organ 
by which it is performed, namely, the Stomach. 

In the lowest class of animals, — the Hydra, for ex- 

* For a full explanation of the nature, importance, and laws of respi* 
ration, see the author's Principles of Physiology, &c. 4 th edition, chap. vii. 
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ample, which belongs to the order of gelatinous polypi^ 
and abounds in stagnant pools, — the stomach is like a 
simple bag, devoid of any peculiar organization ; or, more 
properly speaking, the animal itself is nothing more than 
a living stomach ; for the minutest inspection can discover 
in it no trace of any thing like vessels, nerves, brain, 
lungs, heart, or other known organ. Even the expe- 
rienced eye of Cuvier, aided by a powerftil microscope, 
could detect in their structure nothing more than a trans- 
parent parenchyma, full of darkish grains or points, and 
offering no trace of any distinguishable organs.'* In 
form the animal somewhat resembles the finger of a glove, 
the hollow in the centre being appropriated for the re- 
ception of its food ; and yet with all this simplicity of 
structure, it not only moves and swims, but seizes its 
prey by means of its tentacula, thrusts it into its cavity, 
and digests it visibly — " a vue dUcdW And what is still 
more strange, when it is turned inside out, the surface 
which was formerly the exterior of the body, now digests 
as actively and efficiently as if it had never served any 
other purpose. 

Bloodvessels being merely pipes serving for the con- 
veyance of nourishment from the place where it is stored 
up and prepared, to those more distant parts which stand 
in need of it, it is obvious that in animals of this very sim- 
ple description, where every part of the internal surface 
of the body is already in immediate contact with its food, 
and itself imbibes or absorbs directly all the nourishment 
which it requires, they would be entirely superfluous, and 
accordingly none are to be found. 

* Cuvier 's Regne Animal, vol. il p. 295. 



THB HUMAX 8T01UCH XvESCRlBED. 65 

Owing to this extreme simplicity of organiiation, a hy- 
dra may be cat into pieces, each of which will become a 
perfect animal. But in proportion as we ascend in the scale 
of creation, the organization becomes more complicated, 
and the functions more numerous and also more depen- 
dent on each other ; so that, when we arrive at man — 
the highest of all — we find that the loss or injury of any 
vital organ puts a stop to, or impairs, the action of all the 
rest. It is impossible, however, in an elementary work 
like this, to trace the gradation through the different series 
of animals. We must confine our examination to man, 
and only borrow from other creatures such illustrations 
as may be necessary for throwing light upon the human 
structure. 

lu man, then, t)ie stomach is a large membranous and 
muscular bag, lying under the convexity of the lower 
ribs of the left side, and stretching towards the right a 
little beyond the hollow commonly called the pit of the 
stomach. In shape it somewhat resembles the bag of a 
bagpipe, as will be seen from the figure on page 67 ; 
its left or lai-ger extremity being in contact with the ribs, 
and its right or narrow extremity situated under the pit ot 
the stomach. 

The position of the stomach (St*".) relatively to the 
chest, bowels, and liver, will be understood by inspect- 
ing the figure on the next page. It is separated from 
the cavity of the chest by the diaphragm or midrifi' 
DD, with which its upper surface is in inmiediate con- 
^ct, and through which the gullet passes to enter its 

Jeft extremity. Its right or pyloric extremity, marked 

p 



66 THr STOMACH. 

P iu the cnt on tlie opposite psg6, liu clow M the lower 




surface of the Urer (Liv'.), the latter being a little dis- 
placed to ^ew its aitiiation. On the lower enrfsce it has 
the appearance of resting on the intestines, as if imbed- 
ded among their folds. 

The parts of the stomach which hare received names 
and require to he noticed, are, — the cardiac orifice (marked 
C in the next figure, and so named from being near the 
KM(, Aftir, or heart), in which the gullet terminates, and 
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thnragh wUch food and- drink an introdncedj Pt die 
pghrHi, or pyloric oriGcs (from wtXttfH, pj/iorot, a gaie- 
ke^tr, beoatue it allonn non« bot digested food to put 




out), where tlie mtestine colled the duodenum begins, and 
throngh which tlie chyme passes after digestion is com- 
pleted, and which, when the stomach is full, is nearly on 
a level with the cardia, although when empty it is lower ; 
SS, the smalier ar^ or curvature ; and GGG, the ffrea/er 
arch or tmrvature. The spleen is attached to that part of 
the larger arch marked with dotted points. From the 
situation of the cardia C, and its connection with the 
gullet, it will be at once perceived that this forms one of 
the points of attachment hy which the stomach is retain- 
ed in its place. 

In sise the stomach varies much in different indivi- 
duals, as well as in different animals, ftccoi-ding to the 
bulk and quality of their food. As a general mle, it is 
larger among the labouring poor than among the rich, 
as the former require a larger quantity of their inferior 
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food to obtain from it an equal amount of nourishment. 
For the same reason, animals which subsist on vegetable 
substances have a very capacious stomach, while those 
subsisting on animal or concentrated food have it simple 
and small. In man its capacity may be diminished or 
augmented within certain limits, by corresponding modi- 
fications of diet. In some gluttons, and in cases of dis- 
eased appetite, it has been found of enormous dimen- 
sions ; but this rule does not always hold, for the stomach 
is sometimes smaller than usual in immoderate eaters, 
and then its contents pass through only partially di- 
gested. 

In accordance with this relation between the capacity 
and structure of the organs of digestion and the quality 
of the food, the stomach and intestines are found to be 
very small and short in carnivorous quadrupeds and birds 
of prey, which are intended to live on concentrated ali- 
ment* The same is the case with the granivorous or 
grain-eating birds, as their food also is contained in a 
small bulk. But in herbivorous animals — in the food of 
which the nutritive principle forms a very small propor- 
tion of the whole, perhaps not one-twentieth, and which 
consequently require a large bulk of it for their suste- 
nance — the digestive apparatus is on a large scale, as any 
one may conceive in a moment, by comparing the portly 
protuberance of the cow with the lank paunch of the 
greyhound. The cow, in fact, is little else but a living 
laboratory for the conversion of vegetable into animal 
matter ; and accordingly, not only is its stomach large 
and complex, but its intestinal canal is nearly twenty- 
four times the length of its body ; whereas, in some car- 
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nivoroiu animak, tlw whole iDtettine doe* not exceed 
oDce their own length. 

In ruminating' animala, snch ■■ the sheep and »x, the 
■toroach, as will he leen firom the annexed figure, not on- 
ly is large, to adapt it to the bulky nature of their food, 
hnt is complicated in its atracture, to fit U for effecting 
the great changeg which vegetable aliment requires to 
nndergo before it can be converted into blood. It niny 




indeed be said to consist of foui- distinct stomai'lis tMw 
joined. In the first of these, AA, termed the pauneli, 
the herbage is deposited when first swallowed af^er 
hasty and ineffectual mastication. It there undergoes 
a kind of maceration or Bteeping in a fluid provided 
for the purpose ; after which it passes from the paunch 
into a smaller hag, called the reticulum, or bonnet, B, 
which, in some animals, such as the camel and drome- 
dary, is desij;ned exclusively as a reservoir for water, 
which being there stored up in large quantities, ready 
for use when wanted, fits them in a wonderful i 
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for travelling throngh the arid deserts where no water 
is to he ohtained, and where, without some such provi- 
sion, they would of course soon perish. So admirably 
is the reticulum adapted for this special purpose, that the 
water contained in it undergoes little or no change either 
in quality or quantity, although if it were collected in the 
ordinary digesting stomach, it would be entirely absorbed 
in the course of a few minutes. It is not even mixed 
with the food which is swallowed after it, as the animal 
has the power of directing solids at once into the other 
cavities. From the reticulum the alimentary mass is 
again returned to the mouth, there to be thoroughly mas- 
ticated and mixed with the saliva ; after which it descends 
a second time throngh the gnllet : but instead of passing, 
as before, into the paunch, it enters the third bag, oma^ 
sum, or many-plies, C, where it undergoes farther changes, 
and is then transmitted to the fourth portion D, adjoin- 
ing the pylorus, and named alhomasumf or red-bag. . The 
last portion is exactly similar in structure and in func- 
tion to the simple stomach of man and the other mam- 
malia, and is in fact the true stomach, the other three 
being merely preparatory organs. 

The first part of the process, by which the food is ta- 
ken hastily into the paunch and afterwards sent back to 
the mouth in detached portions for farther mastication, 
is called rumination or chewing the cud, and those species 
which perform it are thence called ruminating animals. 
Sheep and cows may be seen lying ruminating in pasture- 
fields after having cropped as much herbage as fills the 
paunch ; and feeding is thus rendered to them a source of 
prolonged enjoyment. 
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In those birds, agaiiiy which live on hard gpraln and 
seeds, and possess no organs of mastication wherewith 
to bruise or grind them down, another modification of 
the digestive apparatus is found. Nature has famished 
them with a membranous bag, called a trap or cratr, into 
which the food is received, and where it is slightly soft- 
ened by a mncons fluid secreted from the surface of the 
bag. Thus prepared, it is transmitted into an organ ana- 
logous to the stomach of other animals, and called the 
gizz<»rdf which has a very singular structure. Its walls 
are composed of four distinct portions of thick tough 
muscular substance, a large one at each side of the ca- 
vity, and a small one at each end. The inner surface of 
the muscle is lined with an extremely callous cuticle, ap- 
proaching in hardness to cartilage or horn. When the 
moistened grain is introduced into the gizzard from the 
crop, the muscular walls of the gizzard enter into power- 
ful action, and, by their alternate contraction and relaxa- 
tion, bruise the gprains as between two grindstones. In 
some birds their action is assisted by a quantity of small 
gravel, purposely swallowed along with the food ; and it 
is well known to seamen that poultry never thrive on a 
voyage, however well they may be fed, if gravel or coarse 
sand, as well as food, be not placed within their reach. 
Mr Hunter has counted as many as a thousand small 
stones in the gizzard of a common goose.* 

The astonishing force with which the muscles of the 
gizzard act, and the resistance of its linmg membrane, 

* The above deseriptiont and figure are taken, witli sliglit alterations, 
from tke Treatise on Animal Phjraiology in the Library of Useful Know- 
ledge. 
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may be conceived from the experiments of Spallanzani 
and Reanmmr, who compelled geese and other hirds to 
swallow needles, lancets, and other sharp metallic bodies, 
and, on afterwards killing them, regularly found the points 
broken off and the edges blunted, without any injury hav- 
ing been sustained by the g^zard itself. 

In STRUCTURE, the stomach of both man and animals 
consists of three membranous layers or coats, of follicles 
or glands, and of numerous bloodvessels and nerves. 

The Jirsi or external layer is the smoodi glistening 
whitish membrane, which is familiar to all who have ever 
seen an animal opened, or a fowl drawn for cooking. Ft 
is a fold of the tough shining membrane called perito- 
neum (from 9rf^<Tiiy«f, periieinOi I extend round), which 
lines the abdomen, and constitutes the outer covering of 
fill the abdominal organs. Its use is obviously to strength- 
en the substance of the stomach, to assist in binding down 
this and the other organs in their respective situations, 
and, by the smoothness and constant moisture of their 
surfaces, to enable them to move upon each other, and 
adapt themselves freely to their different states of empti- 
ness and distention. 

The second, middle, or muscular coat consists of fleshy 
fibres, one layer of which, running longitudinally from 
the cardia to the pylorus, seems to be a continuation of 
the longitudinal muscular fibres of the gullet : another 
runs in a circular direction, embracing, as it were, the 
stomach from one curvature to the other, and constitut- 
ing what are called the transverse fibres. A third and 
more internal layer of this coat, is spoken of by Sir 
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CluyAss Bell u a ooBtiauAtion of the circnlar fibres of the 
giiBet» which divide into two psrcelsi the one dittribated 
over the left or larger end, end the other over the pyloric 
or narrower end. 

The uses of the mm$eular coat have, as we shall after- 
wards see^ a direct reference to the special function of 
digestion. By the joint action of its longitodinal and 
circnlar fibres^ the stomach is enabled to contract, and 
shorten its diameter in erery direction, so as to adapt its 
capacity to the volume of its contents ; while, by their 
soocessive action, or alternate contraction and relaxation, 
a kind of churning motion is produced, which contributes 
greatly to digestion by the motion which it imparts to the 
food, and the consequent exposure which it effects of 
every portion of it in its turn to the contact of the gastric 
juice. 

The force and rapidity of these muscular contractions 
are modified by the more or less stimulant nature of the 
food, the state of health, exercise, and other circumstances; 
bat, according to Dr Beaumont, the ordinary direction in 
which they take place, and the course which they impart 
to the food, are as follows. 

The alimentary boltu or morsel, on entering the cardiac 
orifice, turns to the left, follows the line of the great cur- 
vature of the stomach towards the pylorus, returns in the 
line of the smaller curvature, makes its appearance again 
at the cardia, and then descends as before to the great 
curvature, to undergo similar revolutions till digestion be 
completed. Each revolution occupies about from one to 
three minntes, and its rapidity increases as chymification 
advances. 
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Ill HVntiiig of muscular melloa in the former rolame, T 
pnlul(>il out ([>> X'ii) the Deoessity of the co-operatioD of 
A nervQiw itimuliu to produce the result ; and remarked 

it then* v* two kinds of mosi-le^ one called the volun- 

fi which conlnaot itt CAtf (wttmaiui of' the will, and the" 

1 iitvoturUtny, o»er which the will has no control, 

3 which kcl only in obedience to their owd peculiar Bti- 
luuli. l>f iIm- latlfr description are the muscular fibres of 
Iho •toinavh. They contract when the stimulus of fund is 
S)t|>UMl to (hen), but we can neither contract nor relax 
ihem br an effort of the will, uor are we even ct 
their eyislence. 

It is, indeed, forianate for u* that the necessary a 
of the stomach are not entmsted to our guidan'^e, like 
those of (lie hand or foot. Supposing that we were to eat 
three meals a-day, the digestion of each requiring three or 
four hours, — and that its management depended entirely 
nptiu our superintendence, — our whole attention would be 
required to the process, to the exclusion of erery other 
duty, for ten or twelve hours a-day ; and every lime that 
uur thoughts wandered for a few minutes, digestion would 
stand still, and the stomach be disordered by the cheniical 
decomposition of the food which would ensue, so thai it 
would be impossible for os to dedicate any time either lu 
business or tu social enjoyment. Btii from all these in- 
conveniences we are entirely freed by the stomach being 
pbiued under the dominion of the involuntary nerves, and 
*ii constituted ai to perform its functions without any aid 
from our will. 



The third nnd innermost coat, called the miiemu or 
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mlloia, it tliat cmootb, nneqiial, velretir membnoe) of m 
ted^ab-wbite or pde pink colour, which line* the inlMnal 
■Di&oe of the atoiiiBch. From being of much greater 
extent thsn the other two coati, iu iDrface U thrown 
into TVffa, pliixx, fold; or wroMta, which are limple in 
man, bnt rery marked in aome animala, u >eea familiarly 
In fripe. The Bobjoined wood-cnt, from the Library of 
Ufloful Knowledge, will gWe some notion of their ap- 
pearance* Near the pyloric orifice the rilloiu coat is 




donUed on itMl^ so aa to lorra a ring, called the valve of 
the pyloma, tbe object of which it to prevent the too early 
exit of the food ; tlua object, bowerer, it accomplisbee, not 
by any contractile power of its own, but by the lud of a 
layw of muscular fibres lying behind It. The villous coat is 
constantly covered with a very tbin transparent viscid 
mncna, and its folds are always best seen in those who die 
suddenly. After disease, when the stomach is relaxed, 
tbey frequently disappear. 

In addition to the folds jnst described, the mncona coat 
contains a great number of splieroidal glandular bodies or 
foQides, some of them scarcely Inrger than pin-headi, 
which lie immediately beneath and nlmost incorporated 
with it, tuid which are most numerous near the pylorus. 
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PbytiotogiHts are not entirely a^eed whether the fluid 
necreted by these follicles be the gastric juice or TBcrely 
the nracaa already referred to as InbricatJn^ the internal 
mr&ce of the itomach. The latter, howeTer, is the opi- 
nion generally entertained, and the one n-hich is flupporteJ, 
as we shall afterwards see, by the strongest evidence ; the 
gastric jnice being, in fact, secreted directly from tha ca- 
pillary or hair-sized vessels in which the minote branches 
of the arteries terminate. 

Of the nen-ei and bloodvessels irapplying the stomach It 
is unnecessary to lay much. We shall afterwards have 
occasion to notice the former at some length, and to the 
general reader the origin and distribntion of the blood- 
Teasels are as unimportant as they would be difficult of 
comprehension; for the natnre of the red blood is the 
ntoe by whatever artery it is supplied, and that of the 
dark blood the same by whatever vein it is returned to 
die heart. All that it is important to know is, that the 
stomach receives a large supply of blood by means of nu- 
merous bloodvessels, the principal of which, as represent- 
ed on the wood-cut at page 67, follow the course of GQ 
the greater and SS the smaller curvatures, and send off 
innumerable small branches as they proceed to every part 
of the stomach. The coronary artery and ihept/hric branch 
of the hepatic or liver artery go to the smaller curvature, 
while another branch of the hepatic, and one from the 
splenic or spleen artery, are ramified on the larger curva- 
ture. 

In determining the uses of the internal or villous coat 
of the stomach, we must begin by considering separately 
that of ea<ili of the elementary structures of which it is 
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cmqpoted — in fblfidety Uoo4?esteIi» and nerrog and 
the nature of die pecoliar ■acretion, the gaalrio jnioek to 
vMeh ft giTea rise. 

The FOiiUCLBa pear ont the bland Tiacid maom which 
Inbricateft the internal ooat, and protect it in aoue de- 
gree from sustaining, injniy hj the inmediate oontact of 
initatiag bodies. When the follicles are diseased, as in 
what is called w(Uer4fraikf they sometimes throw oat a 
large qnantity of a ropy transparent fluid, which op- 
presses the stomach and impairs digestion. 

The BLOODVESSELS of the stomach, like those of every 
other part, are more or less active according to the ener- 
gy of its functions at the time. In treating of the laws 
of exercise as applicable to all living parts,* I took con- 
siderable pains to point out the relation which the Crea- 
tor has estaUished between the activity of every organ 
and the energy of its vital functions. Wlien the brain 
is exercised and the mind active^ an augmented flow of 
blood takes place towards it to support its increased ae- 
fi(Hi, of wUch the throbbing temples and fiery complex- 
ion of a man in a paroxysm oi nge are familiar examples. 
When it is inactive, and the mind indolent, a diminish- 
ed flow of blood occurs. In like manner, when ike mus- 
cles are called into vigorous action, the circulation of 
the blood throngli them is quidcened, and their nerves 
are more than usually excited : greater waste of material 
is caused by the increase of activity, and more bloody 
consequently, is required to repair the waste and sustain 
their tone. This law was so wdl known to the older 
writers, that it was announced by them as an axiom in 
* Prindplet of FbTiiologj, 4Ak edition, &c pp. 14S, 192. snd 877. 
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the very comprehensive pli 
us — " Wherever a stimulus i 
The stomach forms no e 
of the animal euonon 
is contracted upon it) 



Whi 



ae, Ubi stimului, ibi afflux- 
there is also an afflux" 
:eption to this g'eneral law 
tmpty and idle, it 
cotnpiirativtly small bulk ; 



and its bloodveasela become shortened and tortuous in 
a corresponding' de^ee. The result is both a diniinn- 
tiun of their calibre and a slower circulation through 
their branches. But when the stomach is full and ac- 
tive, the bloodvessels have free scope, their tortuosity 
disappears, their diameter enlarges, and the circulation 
through them becomes quicker, and fit for tlie rapid 
secretion of the mocous and giistric fluids in tlie quan- 
tities which we have seen to be required for the ful- 
filment of digestiun. Accordingly, when the latter pro- 
cess is going on, the smiiil arterial brauches ramified on 
the muciins coat of the stomach become so multiplied and 
distended, as to impart to it a deeper red colour than it 
has when the stomach is empty. The increased afflux 
of red or arterial blood to the stomach dajing digestion, 
is not merely inferred from the analogy of other organs. 
Many opportunities have occurred of ascertaining the 
fact t and, as I shall have occasion to mention, Dr Beau- 
mont very often saw It take place. 

A corresponding change occurs in the vmts of the sto- 
mach during digestion. Their diameter becomes en- 
larged, their course more straight, and the current of 
blood through tliem more rapid. As the minute or ca- 
pillary extremities of the arteries open upon the inner 
surface of the stomach, and there exhale a fluid secretion, 
so the corresponding venous capillaries likewise open 
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upon the fame fnrfiioe, and Male or absorb fluid, which 
they carry into the general circolation. The rapidity with 
which this absorption sometimes takes place is almost 
incredible ; for a large draught of water may be thus 
taken np in a few minntes. Fluids mixed with camphor 
or other strong-scented substance have been given to 
animals as an experiment, and, on killing them shortly 
afterwards, the peculiar smell has been detected in the 
Uood. Most liquids are thus not digested, but simply 
absorbed. 

Ri4>id, however, as the process is, poisons which enter 
the system by abswption do not act by any means so in- 
stantaneously as those which directly affect the nervous 
system. 

In regard to the peculiar influence which each of the 
MBRYBS ramified on the stomach exercises on its func« 
ttons, much difference of opinion still prevails. We 
may, however, gather some useful notions by adverting 
to the different sources whence they are derived, and 
comparing these with the purposes for which we know 
from analogy that different kinds of nerves are required. 

Strictly speaking, the nervous filaments supplied to 
the stomach proceed from three distinct sources, and may 
be held to fulfil as many distinct uses. In apparent ac- 
cordance with this, we observe three, if not four, distinct 
dasses of operations going on in that organ, each of 
which may, from analogy, be presumed to require a dis- 
tinct nerve for its performance. These are, first, the 
jdeasnrable consciousness attendant on the presence of 
wholesome food in a healthy stomach, and which becomes 
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painful and dUagreeable when the stomach is diseased 
or th(.> food of improper quality ; secondly, the peristal- 
tic or muscular motion which commences the moment 
food is swallowed, and continues till dig-estion is com- 
pleted; and, lastly, the different processes of circulation, 
natritioii, secretion, and absorpliou, which go on in the 
component tissues of the stomach and liiipport its life. 
To these ought perhaps to be added the sensation in which 
the feeling of appetite originates, and which we have nl' 
ready seen to be connected with the pneumogastric nerve. 
But as it is still uncertain whether it and the first of the 
three now named may not be modifications of the same 
tiling, I shall not insist on consideiing them as different. 
Although we cannot state positively what particular 
nerve presIJes over each of these fanctions, it may be 
mentioned that strong presumptive evidence baa been 
adduced, particularly hy Bracbet, to sliew that the pneu- 
moifatlric* nerve is charged with the involuntary motions 
of the stomach, as well as with the sense of its condition. 
Food being the natural stimulus of that organ, as light 
is of the eye, its presence alone, withont and even against 
the will, suffices to produce the contraction of its musou- 
lar coat : and accordingly, the more stimulating the food, 
the more rapid and vigorous is the muscular contraction 
which it excites. So fiir indeed do the stomachic nerves 
respond to their own stimuli, that, if nauseous or other 
irritant and indigestible substances be swallowed, tlie ac- 
tion of the muscular coat becomes so violent u to excite 
sympathetically the simultaneous contraction of the dia- 
pliragm and abdominal muscles, to aid in their immediate 

* Fcam r-ioiiut, pnnniDii iluDg, and yurm;, i/atttr, lb* (toiucb. 
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•xpnUoi ¥y Tonitiag ; nd this if ike reuon why tndi 
mbtlaiicet are in ooamion um « ftrn fit irfft 

Magwdam dovkkB wlielher these moTessento are ia say 
SMSSBDe depeadcBt upoa aenrous iaflueace ; bat the fiust 
of their bmig «o seems to bo proTed by the ezperimenCs 
of Gaieliii and TiedemaBn, who £MUid them conetant- 
ly pvs^kiced when the pneumogattric aerre was irri- 
tated either by the scalpel or by the cootacst of alcohoL 
Braohet also, who examined the subject with great care» 
obtained similar resnlti; and the only plausible arga- 
maot i^gainst their condosiveness conusts in the double 
fimctioa which leems thus to be assigned to a single 
AerTO thut of conreyiag to the brain a sense of the 
state of the stomaA, and that of imparting motion to its 
muscular fibres. Brachet, bowoFer, turns this charge 
into an additbaal proof; for, on careful dissection, it ap- 
pears that the pneumogastrio nerve is really a com- 
peund of two distinct sets of fibres, intimately connected 
BO doubt in structure and in function, but each essential- 
ly distinct in its origin, and so hr fitted for a peculiar 
office. 

When the pneumogastrio or duef nerve of the sto- 
asach is tied or cut through, and its ends separated so as 
to interrupt the flow of nerrous energy towards that or- 
gan, digestion is either entirely arrested or greatly im- 
paired. By the greater number of physiologists this re- 
salt is considered to arise from the consequent stoppage 
flf that gentle and continued agitation of the alimentary 
asass in the stsonach which is necessary for its thorough 
impr^pBation with the gastric juice, and which we have 
seen to depend on a stimulus communicated to its mus- 
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anUr oont by that nerve. By aome, hon-erer, this expla- 
nation U regarded as incorrect. Magendie and Dr Hol- 
land, for examplfl, nay that they have sometimes observed 
digeitlon continue even after the division of the nerve ; 
■nd that, when it iji retarded or impaired, the result arises 
unly from the troubled state of respiration which the cut- 
tlnjf of tho nerve induces at the same time. To thi»i, 
Hfrnln, it i* atmwered, that Dupuyiren has divided the 
nerve below the part where tlie pulmonary branches are 
^ivon off, and consequently left respiration unimpaired ; 
but that still digestion was arrested, provided a portion 
of It WOK cut out so as not to allow the current of nervous 
influence to continue : for if the two ends of the nerve 
bo loft nearly in contact, it appears that little interrop- 
tloD of its nutiou takes place. 

Ilerit, however, 1 cannot help observing, that, in draw- 
ing Dunclusions from experiments of this nature, the con- 
stitutional disturbance inseparable from the infliction of 
extensive wounds on living animals is seldom taken suffi- 
ciently Into acconnt. As regards digestion, fur example, 
it li not to be expected that that function can be carried 
on with all the regularity of health when the animal is 
(Uffiiring severe pain, even although the stomach be left 
untouched. Orachet, indeed, has shewn, by direct experi- 
iDfliit, that digestion may be interrupted almost as effec- 
lually by making an incision on the side or thigh (pro* 
vidod It ba iiilSclDntly deep and painful to excite cousti- 
tullDUttl dliturbancp), as by cutting the pneumogastrio 
narsa llaclf. This being the case, we must not be too 
liasty ill iHinsldoring every apparent result as inseparably 
tud vxnluslvvly connected with the individual injury un- 
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der oar notice al the time ; we must repeat oar ob* 
•errations onder erery rariety of eircamttanceiy and be 
earefol to separate the accidental from the estentia], be- 
fore admitting the inference to be correct. It i% in fad, 
thif nnaToidable source of yagneness which so often ren* 
ders experiments on liring animals as incondnsiFO ae 
they are inherently cruel* 

But after making eTery allowance on this account, the 
experiments on digestion haye been so frequently repeated, 
and so extensively Taried, that the general results already 
noticed may safely be reg^ded as demonstrated. On all 
hands, accordingly, the necessity of the co-operation of 
the nenrous energy in effecting it is admitted ; for no 
one seriously denies the fact, that retardation or total 
cessation of digestion ensues, when the flow of the ner* 
Tons fluid towards the stomach is prevented by the di- 
vision and separation of the cut ends of the pneumo- 
gastric nerve, or by the operation of narcotics and the 
other disturbing causes already alluded to. It is true 
that the mode in which the nerve acts is not yet ascer- 
tained, although the fact of its necessary co-operation 
is rarely disputed* As, hdwever, the direction of a cur- 
rent of g^vanism to the cut end of the nerve next the 
stomach suffices to re-establish digestion after that pro- 
cess has been suspended by the interruption of the ner- 
vous influence consequent on its division, we may rea- 
sonably infer that, in the healthy state, the nerve merely 
transmits to the stomach a stimulus or energy generated 
for the purpose either in the brain or in the spinal mar- 
row and ganglia — ^that the nerve, in short, acts only as a 
V9ndi)ctor^ and does not originate the influence whi^h H 
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evideatly impartg. Is sereral of Drachet'a caeea, kideQi], 
u well as in those of Tiedemaun, the c«ntinued irrita- 
tion of the cat end of the nerve proved sufficieat to car- 
ry on digestion to a certaio point, by affording, in ano- 
ther way, the necessary stimulus to the muscular cunlrao- 
tions of the stomach : for in all these experimeDt», diges- 
tion was found to liave advanced almost in exact propor- 
tion to the degree of admixture which had heeo effected 
of tb« food with the gastric juice, — an admixture now 
Mcertained to be produced chiefly by the coatroetile 
power of the atomach itself 

Tlie iDQBcnI»r coutractions of the stomach being thos 
under the guidance of the pneumogastric nerve, what are 
called its vital functions — those by which its life is sus- 
tained — viz. circidation, nutrition, secretion, and absorp- 
tion, are generally considered to be carried on under the 
influence of the great sympaihelic or ganglionit: nerve, so 
called from its very extensive ramifications being sup- 
posed to bring the different parts of the system into re- 
lation with each other, and which, accordingly, is found 
to exist in animals that have neither brain nor spinal 
marrow, nor nerves of voluntary motion. In man, bow- 
ever, the Gympathelic nerve receives filaments from the 
tentient or feeling pait of the spinal marrow, prohabij 
for the purpose of connecting more intimately the oiga- 
nic with the higher functions of animal life. Bst as 
much obscurity still prevails on this subject, and more- 
over we have no direct control over the action of tba 
ganglionic nerrei, I shall net detain the reader with any 
coBJectaral diicDuion, but rather request hii &UeiitiDi) 
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hr a mojneiil to the durfiwiistaDce dial h m tliroiigh die 
■Mdinm of ike nerront conmunieations abore hbted at* 
duit the very remarkable influence wkich all most hare 
experienced and obserred as constantly exerted by the 
mind and stomach on eadi other, is kept np-^m influence 
sb powerful in its effects on both bodily and mental 
health, as to require special notice when we shaU treat of 
the practical application of the present exposition. 

The importance of the nervous agency in effecting di* 
gestUNi has been denied, because we are not canteiaus of 
the presence of ibod in the stomach. Bat in health the 
want of such consciousness is a privilege and not a de» 
fetA ; and it has been admirably pointed out by Dr South- 
wood Smith,* that in possessing, as we do, the distinct 
eonaciousness of a |i/!0aMini6/e feeling in the stomach af- 
ter indulging in a suitable meal, we have all that is de- 
siimUe for either utHity or enjoyment. If we were aware 
of the presence of every portion of food which the sto- 
mach contains, and of the changes occurring in each, our 
attention would be so disagreeably and unprofitably taken 
up that we would pray to be delivered from the annoy- 
ance. Where, however, from disease or the food being 
inappropriate, the stomach is injured by what is eaten, 
consciousness then becomes painful for the express pur- 
pose of warning us that mischief has been done, and that 
■we must take means for its removal. In some kinds of 
dyspepsia indeed, the sensibility becomes exalted to an 
extraordinary degree. Barras who sufiered intensely 
from this cause, says of himself '^ the sensibility of the sto- 
mach increased to a surprising extent; instead of organic 

* Philosophy of Health, voL i. p. 80. 
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linul, M nw tbe expres'ion orBidial. Er«ry 
wliicii took pl&ee in the pnncipa] organ of digestion 
M palpable to trase u if it had taken place on 
At organ of touch, and the pre«ence of aliment wu per- 
emwei aa de&rljr a« if it been ander my hand.''* 

Ttie nerve* of the itomach, it ought to be remarked, 
hmr» a direct reUUon to undigetird bat digettiUe mbatan- 
ew I orinutherwordit, undigested food farmg their ttataral 
ui appropriate itimnlns. In consequence of ibis arrange- 
tnt*nt, when any body incapable of digestion is introduced 
into it* cavity, diatinct imeaginess is speedily excited, and 
an effort in soon made to expel it either upwards by tbe 
moiilh or downwardi by the bowels, [t is in this way 
that bill! in tbe EtomHch excites nausea, and that tartar 
t-mutic priidiicei vomiting. Tlie nerves of the bowels, 
itn till) uthur band, are constituted with relation to tbe 
]»fn«pnco of digegted food, and consequpnlly, when any 
tiling BacHpes into them from the stomach in aa wtdi- 
gtfUd tiata, it becomes to them a source of irrititive ex- 
citomunt [ and hence the colicky pains and bowel-cora- 
pUiiiti wbich NO commonly attend the passage through 
tht IntoJitlrinl cnnal of saeh undigestible substances as fat, 
huika of friiitu, berries, and cherry-stones. 

ftucli, then, are the component parts of the stomacb, 
and such the usns whidi they individually fulfil; but be- 
f'urn wo unn <!nnsider them in their combined form, there 
i* still nnuthor ligent, and an important one in digestion, 
which hill already been repeatedly nauied, and which, 
though not n portion of tho stomach, yet plays too uon- 

■ Cjuiof. Piul, Jiti. vol. ii. p. 635. 
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fpieaoos a part in its operalions not to require some »e- 
parate notice— 4he gastric or stomach jcicb. 

Tke existence of a solvent £aid in the stomach has 
long been known, and its uses suspected ; but for our first 
accurate acquaintance with its properties and mode of 
action, we are indebted chiefly to the sagacity and perse- 
vering zeal of Spallanzaniy who investigated the subject 
with great care and success about the middle of last cen* 
turj. Considering the peculiar difficulties by which the 
inquiry is surrounded, it is offering no trifling homage to 
that distinguished observer to say, that by means of nu- 
merous, varied, and well-devised experiments on man 
and animals, he succeeded in overcoming roost of the ob- 
stacles which had baffled the ingenuity of his prede* 
eessors, and in obtaining results, the general accuracy 
and importance of which are now appreciated more- and 
more highly, in proportion as our knowledge advances 
and opportunities present themselves of bringing them to 
the test of experience. 

It is rarely, indeed, that we can actually see what is 
g^ing on in a healthy stomach ; but in a few instances 
this advantage has been enjoyed, and turned to account 
in investigating the phenomena of digestion. By far the 
most instructive example of this kind which has ever oc- 
curred, came under the observation of Dr Beaumont of 
the American army ; and, as that gentleman eagerly em. 
braced the opportunity so unexpectedly afforded him, of 
testing the previdling doctrines by a series of experi- 
ments, continued during a period of several years, and 
under various conditions of health and external circum- 
stances, I shall so frequently have occasion to refer to 
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hid observations, that it will be nseful to ^ive a brit^f out- 
lioe of the case before entering farther upon the lubject, 
in order that the reader may be enabled to judge for 
himself what weight ie dae to Dr Beaumont'8 eridence 
on any disputed puint. 

Dr Beaumont, while stationed at Mi chill imaukinac in 
the Michigan territory in 1922, in the military service 
of the United States, was colled upon to take charge of 
Alexis St Martin, a yonng Canadian of eighteen years 
of age, good constitntion, and robust health, who was ac- 
(.■idcTitally wounded by the discharge of a musket on 6th 
June 1822. 

" The chaise," says Dr Beaumont, " consisting of 
powder and duck-shot, was received in the left side, at 
the distance of one yard from the muzzel of the gun. The 
contents entered posteriorly, and in an oblique direction, 
forward and inward; literally blowing off integuments and 
muscles to the sixe of a man 'a hand, fracturing and car- 
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rjri^g avay the animar iaIfqfAt suA ribtfraeharing the 
fiffk, hetraHmg ih^hwerportum qf&e kft lobe of tie lumg$, 
ike diafhragmf and pebtobatiko tb£ stomach.'* 

On tha fifth day, doiighiag took place ; lacerated por- 
tions of the long and stomach separated, and left a per- 
fbntion into the ktter, ^ large enough to admit the whole 
leiq^ of the middle finger into its cavity ; and also a 
passage into the chest half as large as his fist." Violent 
ferer and farther donghing ensued; and for soFenteen 
days erery thing swallowed passed ont through the 
wound, and the patient was kept alive chiefly hy nourish- 
ing iiyections. By-and-by the fever subsided, the wound 
improved in appearance, and after the fourth week the 
9|^tite became good, digestion regular, the evacuations 
Batnra], and the health of the system complete. The 
arjfie$p hotcefier^ neoer doted; and at every dressing the 
eontents of the stomach flowed out, and its coats fre- 
quently became everted or protruded so fiur as to equal 
in sise a hen's egg^ but they were always easily returned. 
The prefixed figure exhibits the appearance of the wound 
after it was healed. The circumference of the wound 
B E E L, extended to about twelve inches ; and the open- 
ing into the stomadi AAA, nearly in its centre, was about 
two mches below the left nipple F. The folds of the 
villous coat are visible at B G. 

Some months after, St Martin suffered extremely from 
the death and exfoliation of portions of the injured ribs 
and their cartilages, and his life was often in jeopardy ; 
but through the skill and unremitting care with which he 
was treated by Or Beaumont, he ultimately recovered, 
aud, in April 1823, was going about, doing light work 
and rapidly regaining strength. 

H 
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On 6tli June 1823, a year from the date of the acci- 
dent, the injured parts were aU sound, except the per> 
foration into the stomach, which was now two and a-haJf 
inches in circumference. For some months thereafter 
the food could be retained only hy constantly wearing a 
compress and bandage ; but early in winter, a small fold 
or doubling' of the rillous cimt beg'an to appear, which 
gradually increased till it filled the aperture and acted 
as a valve, so as completely to prevent any e£Bux from 
within, but to admit of being; easily pushed back by the 
finger from without. 

Here, then, was an admirable opportunity for experi- 
menting on the subject of digestion, and for observing 
the healthy and undisturbed operations of nature free 
from the agony of vivisections, and from the sources of 
Mlacy inseparable from operating on animals. Dr Beau- 
mont was sensible of its value, and accordingly pursued 
his inquiries with the most praiseworthy perseverance, 
and disinterestedness. Having been fortunate enough to 
obtain a copy of his work, I shall not hesitate to make 
free use of its contents. 

Dr Beaumont began bis experiments in May 1625, 
and continued them for four or five months, St Afartin 
being then in high health. In the autumn, St Martin re 
turned to Canada, married, had a family, worked hard, 
engaged as a voyageur with the Hudson's Bay Fur Com- 
pany, remained there four years, and was then engaged 
at a great expense by Dr Beaumont to como and reside 
near him on the Mississippi, for the purpose of enabling 
him to complete bis investigations. He came according- 
ly in August 1829, and remiuned till March 1831. He 
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then wmit a leoond time to Canaday bat retorned to Dr 
Beaumont in NoTomber 1888» when the experiments were 
once more reramedy and oontinaed till March 1833, at 
whioh time he finally left Dr Beaumont. He now en- 
joyi perfect health, bat the orifice made by the wonnd 
rrauunf in die same state as in 1824. 

Dr Beanmont describes the aperture in St Martin's sto- 
mach as being situated about three inches to the left of 
the cardia, near the left or superior termination of the great 
conrature. When the stomach was nearly empty, he 
was able to examine its cavity to the depth of five or six 
inches by artificial distention* When it was entirely 
empty, the stomach was always contracted on itself, and 
the valve generally forced through the orifice, together 
with a portion of the mucous membrane equal in bulk to 
a hen's egg. After sleeping for a few hours on the left 
side^ the protruded portion became so much larger, as to 
spread ** over the neighbouring integuments five or six 
inches in circumference, fairly exhibiting the natural 
mgOf villous membrane, aud mucous coat, lining the gas- 
tric cavity. This appearance is almost invariably exhi- 
bited in the morning before rising from bed/' Such was 
the very favourable subject on whom Dr Beaumont's ob- 
servations and experiments were made, and such were 
the numerous opportunities which he enjoyed for repeat- 
ing them, and verifying their accuracy. Having given 
tiiis outline, we now return to the consideration of the 
gastric juice, on the origin and qualities of which it re- 
moves any uncertainty which previously existed* 

In treating of the properties of the gastric juice, I 
shall on all disputed points give a decided preference to 
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the obserrnCiona of Dr Beanmont erer those of any otker 
phyiiologist ; be^^ause, attbough a few cases ha*e occurred, 
in which, from external wonnds, direct accesi hat been 
^ven to the interior of the ■tomai'h, and Richerand and 
others have availed thein«elve« of the opportanitieii thtn 
afforded of adding to our Icnowlodge of the digestive 
proceRS, still, in most oF them which have been recorded, 
the patients were a comparatively short time under ob- 
serTBtion, and were not sufficiently re-established in health 
to admit of either extensiTe or conclniivc evperiments 
being made. Whereas in the case which Dr Beaumont 
had the good fortune to meet with, the patient remained 
nnder his eye for several years, and in the enjoyment of 
the most robust health ; so that ample time and opportu- 
nity were afforded for every variety of experiments which 
reflection could suggest, and for their subsequent repeti- 
tion under such modifications as seemed to bo requisite 
for clearly distinguishing^ the accidental from the con- 
etant and essential result. In addition to the^e reasons, 
it ought to be added, in justice to the American physio- 
logist, that, from the excellent judgment with which Ite 
carried on his investigations, and the scrupulous care 
with which he announces his results and separates facts 
from theory, it is impossible not to place great confidence 
botli in his personal qualifications as an observer, and 
in the general accuracy of his statements. Moreover, 
as he enjoyed the rare advantage of seeing what ha de- 
scribes to have taken place in the stomach during healthy 
digestion, his evidence comes before us with the strongest 
possible claims on our attention.* 

* I ouaot blip Ihiaking thil, if 8l Martin b» itill iUvb, irlucbM 
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The ftmt dinpoted poiot which it oondnrivdy sedled 
hff Dr Beftvmoiit is, fthat tiegaUrk/uiet do€9 m4 comtkum 
to Im teertkd heiwem the bUarvaU qf digettiont and does 
mai aacumulaie io be ready for aoHng ypon the next meed. 
Bj ifldncbg St Mutin to fast for tome hours, and then 
fimang him viA &% opening in the left side exposed to 
a strong light, so as to give a distinct Tiew of the cavity 
of the stomach, Dr Beaumont found its only contents to 
oonaist of a little viscid and occasionally slightly acidu** 
lated mueos mixed with saliva, and in no instance did he 
perceive any accumulation of the proper gastric juice* 
The same results had indeed been obtained by Tiede- 
Jbann and other physiologists before the publication of 
Dr Beaamont's memcnr ; but the evidence of the latter 



Uktlj, tba Rojal Socictj would io haaom to tfacoMelTei nd rondf r 
«a CMenti«l tervice to icieiice, by uting their inflnence uni means to have 
lum brought over to this country and subjected, under the direction of a 
oonunittoe, to sncii further experiments as may throw light upon a rariety 
-«f ivfiortMift points whidi Dr Boaumont, as an iodiridualt bad it not in 
his power adequately to investigate. In throwing out this suggestion, I 
need scarcely add, that I am far from undervaluing what that gentleman 
lus accomplished, and that I consider it no ditparagement to him to say, 
thai ho bos left some subjects of interest eonneotsd with the inquiry stiil 
npdetenoDined. Dr Beaumont has done his part too hoxMurably and too 
well to risk any loss of credit by the subsequent researches of others ; and 
as a case so propominently favourable for carrying on the investigation 
aagr neFor occur again, it is the moro po c e a s ar y to turn it to the best pos- 
sible account while it is yet time. If funds be wanting for the purpose, 
it is not unreasonable to suppose that Government would at once grant 
them, were the request urged by such an influential scientific body as the 
Boyal Society, particnlwrly aa a few hundred pounds would suflice. If 
thb suggestion shall ever be acted upon, special care should be talcen not 
to injure St Martin's health by withdrawing him entirely from his accus- 
tomed diet and mode of life, otherwise the whde value of the esperiment 
»ay be lost— the vbjoot boing to aaetrtmrn the lnwa and efmdiiion$ ff 

HKAIiTHT DIOESTION. 
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ifi 80 much more direct and incontrorertible, that it may 
juMtly be regarded as setting tbe qaestion for ever at rest. 

Having proceeded so far, Dr Beaumont next endea- 
voured to discover at wbat time tlie gastric juice begins 
to be poured out, and tinder what conditions its secretion 
is carried on ; and here again ocnlar inspection afforded 
him satisfactory resolts. 

It has already been remarked, that, on pushing back 
the valve which filled up the opening into the stomach, 
the cavity within became viiiible to a considerable ex- 
tent i and that when St Martin lay over for a time on the 
left side, a portion of tbe villous coat, large enough to 
exhibit several inches of its surface, generally protruded. 
Owing to these circumstances, Dr Beaumont ccutd easi- 
ly observe wbat changes occurred, both when food was 
swallowed in the usual way, and when it was introduced 
■t tbe opening left by tho wound. Accordingly, on exa- 
Duoing the surface of the villous coat with a magnifying 
glass, he perceived an immediate change of appearance 
ensue whenever any aliment was brought into contact 
with it. The action of tbe neighbouring bloodvessels 
was instantly increased, and their branches dilated so as 
to admit the red blood much more freely than before. 
The colour of the membrane consequently changed from 
a pale pink to a deeper red, the vermicular or worm-like 
motions of the stomach became excited, and innumerable 
minnte lucid points and very fine nervous and vascular 
papills could be seen arising from the villous coat, Irom 
which distilled a pure, colourless, and slightly viscid fluid, 
which collected in drops on the very point of the papil- 
la and trickled down the sides of the stomach till it 



MODBi OP OBTAININO GASTRIC JUICE. 95 

xaiugled with the food. This afterwards prored to be 
the seorelioa peculiar to that organ, or, in other words* 
the true gtubie jmoes the mncous flaid secreted by the 
foUideSy which some hare mistaken for it, is not only 
more Tiscidi but wants altogether the acid character by 
which it is generally disting^shed. 

Porsuing his experiments, Dr Beaumont then found 
that the contact not only of food but of any mechanical 
irritant, such as the bulb of a thermometer, or other in- 
digestible body, invariably g^ve rise to the exudation of 
the gastric fluid from these vascular papiUse ; but that, in 
the latter cases, the secretion always ceased in a short 
time, as soon apparently as the organ could ascertain 
that the foreign body was one over which the g^tric 
juice had no power. But the small quantity obtainable 
in this way is perhaps more pure and free from admix- 
ture, and therefore better adapted for examination, than 
any which can be procured under any other circum- 
stances. 

Various methods have been employed for procuring the 
gaitric fluid in a state of purity. Pieces of dry sponge, 
inclosed in a small hollow perforated ball with a string 
attached to it, have been swallowed both by man and by 
inferior animals, and afterwards withdrawn to have the 
juice expressed from them. In some instances the sto- 
machs of criminals and animals killed after fasting have 
been opened, and the secretion collected. At other times 
the juice has been procured by voluntary or artificial vo- 
miting. None of these methods is equal to that employ- 
ed by Dr Beaumont ; but of the three the first is un- 
questionably the best, because, although no gastric juice 
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previously exists, the very contact of tlie ball excites tbe 
secretion of a quantity safGrient to moisten the eponge. 
In the second mode of proceeding, any jwrtion of juice 
lecreted in consequence of a stimulus applied a/}er the 
stomach is opened, most necessarily be very small and 
rendered impure by the large admixture of mucut which 
It will contain ; irhile, by the third method, M the gas- 
tric juice does not exist ready made in the stomach, either 
none but merely mncns will be procured, or it will be ex> 
pelled mixed with the food or substance which had previ- 
ously elicited its secretion. 

Gastric juice, in its purest form, and unmixed with any 
thing except the small portion of mncui from which it 
can never be obtained entirely free, le described by Dr 
Beaumont to be a clear transparent fluid, without smell, 
slightly saltish (probably from the admixture of mucus), 
and very perceptibly acid. Its taste, he says, resembles 
that of thin mucilaginous water, slightly acidulated with 
muriatic acid. It 'a readily diffusible in water, wine, or 
spirits, and effervesces slightly with alkalis — a direct 
proof of its acid nature. It coagulates albumen, and is 
powerfully antiseptic, checking the progress of putrefac- 
tion in meat. When pure it will keep for many month*, 
bnt when diluted with saliva it becomes fetid in a few 
days. According to Professor Dunglison, to whom some 
was submitted by Dr Beaumont for analysis, it contains 
free muriatic and acetic acids, — pliasphaUi and tnurtalet 
with bases of potassa, soda, magnesia, and /i/n«, — together 
with an animal matter soluble in cold but insoluble in 
hut water. Tiedemann and Gmelin, again, describe it as 
composed principally of muriatic and act/ic acids, mucus, 
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saliva, o^mazome^ munaie^ and sulphate oftoda^ with little 
or no albumen ; and, according to the same physiologists, 
die -proportion of acid is always greatest when Tegeta- 
bles or other substances of difficult digestion constitute 
the chief part of the diet. Other chemists give an ana- 
lysis somewhat different from either of these ; a circum* 
stance which was, indeed, to be expected, considering 
liot only the differences caused by variations of diet and 
of health, but also the necessarily different degrees of 
purity of the fluid submitted to examination. 

The most remarkable property of the gastric juice is 
unquestionably the power which it possesses of dissolving 
and reducing to the appearance of a soft thickish fluid 
mass every thing in the shape of food which is submitted 
tSo its action,— while it exerts no perceptible influence on 
living or inorganic matter; for, so far as is yet known, 
nothing which is not organized, or which is still alive, 
can serve as nutriment for the animal frame. Water is 
the only inorganic body which is taken into the system 
for its own sake, and all mineral and other inorganic pro- 
ductions enter it as component parts of previously orga» 
nized substances of either an animal or a vegetable na- 
ture. To a great extent, indeed, vegetation seems to be 
merely a process fbr tlie conversion of inorganic matter 
into a proper nutriment for the support of animal life ; 
and many species of animals seem in their turn to be lit- 
tle else than living machines for the conversion of vege- 
table substances into a nutriment fit for other species by 
which they are intended to be devoured. It is true that, 
in some parts of South America, the natives, pressed by 
want, consume quantities of a soft unctuous clay, which is 
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of course destitute of organization ; but as there ii every 
reason to believe that no nourishment is derived from it, 
and that it merely serves to allay the pangii of bnnger, 
such instances form no exception to the general rule. 

It would have been easy for the Creator to bestow 
aach a structure on all animals, ai to make tbem subsist 
entirely on vegetable aliment. But the arrangement 
which He has seen fit to adopt, is the source of an in- 
finitely greater amount of active enjoyment than what 
could otherwise have existed. Had there been no beasta 
of prey, the world would s 
herbirorons creatures to such a 
bers would speedily have becon 
to the possible snppty of fuod, s 
infinitely more suffering from starvation and disease, than 
what actually arises out of their existing relation to each 
other. On the present plan, there is ample food and 
enjoyment for all ; and when the time does arrive when 
one animal must become the proy of another, the depri- 
vation of life is in most cases unforeseen, and the suffer- 
ing which attends it is in general only momentary in do- 
ration. There is thus both complete enjoyment of life 
while it lasts, and a great additional field opened for the 
support of an immense class of animals, which, with their 
present constitution, could not otherwise have existed at 
all.* 

The gastric jaice, as already remarked, has no power 

' Til? render irill fiad ihe tiWQ Im? o( nigumcnt moiE tlaqutntty ind 

on " Geoiogy rmiidtnd ailhrifcrmce to Nalnral TheolOffH," nhieliip- 
peiied lufaKqueBtlf to ths fiiit (ditioii of tliii volamg. 
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<rrer Imng imiaMd matter, — a mofl wbe and admirable 
|iroTuion, ainee otkerwiie it would at once bare attacked 
and destroyed the yery org^ which prodocet it. Tbu 
if the reason why certain wormi are able to exist in the 
stomach of man and other animals ; and if it were possi- 
ble for an oyster swallowed directly from the shell to 
continae to live, it woold also effectually resist every at- 
tempt at digestion. But it, in common with most other 
beings, soon perishes in circumstances so foreign to its 
balnts ; and when once dead, the g^tric juice assumes the 
mastery, and speedily converts it into chyme. 

If any thing could have opened Monteg^*s eyes to the 
fallacy under which he labonred in considering the gas- 
tric juice as almost identical with saliva, the circumstance 
we are now to mention would have sufficed. When a 
person, previously in good health, dies by a violent death, 
or when an animal is killed soon after a meal, it very of- 
ten happens that, on opening the body after an interval 
of some hours, the stomach is found to be eroded, and its 
contents poured into the cavity of the abdomen, precise- 
ly as if a hole had been formed in it by ulceration. It 
was long before the reason of this was discovered ; but 
at lengrth it was ascertained to arise from the action cf 
gattriejuice (the abundant eecretion of tohich was provoked 
by the immediately preceding meal) upon the substatice of 
Ae stomachy now subjected to its power from being deprived 
efl^ This fact has been so often verified, that it is by 
an admitted as incontrovertibly true.* If, therefore, the 

* ProfeMor Canewell of the London Univenity bas rendered an eaian- 
tial tenrice to practical medicine, as well as morbid anatomy, hj demon- 
strati]^, in an excellent paper published in the 34th volume of the £din« 
Med. and Surg. Journal, that softening and erosion of the stomach, WMI- 
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goHtric Juice lie merely saliva and mucas, we might ex- 
pect to find after death distinct traces of similnr resnlta 
from the contact of snliva within the mouth or gullet ; but 
tAo'e no such erosion is ever witnessed, nor, us Moniegre 
himself admits, does saliva exert aoy solvent power what- 
ever over dead animal matter out of the body. These 
facta appear quite sufficient to convince any unprejudiced 

The power of eoagulatvn^ milk, and albumen of the 
wbite of egg^a, is another remarkable property of the gas- 
tric juice, — and one so familiarly known, that in dairies 
an infusion of the stomach of the calf is 
under the name of rnnnet or rennet, fa 
In infants, also, weknow that the nurse's 
ly reached the stomach before congulati 
a fact which leads many experienced i 
that the infant is already suffering from a 
counteract the supposed evils by repeated doses of mag- 
nesia — which, of course, do more harm than good. Tho 
coagulation of milk in the stomach, is so far from being 
a morhid process, that milk cannot be properly digested 
without it. By the separation and absorption of the fluid 
whey, the curd is reduced to a proper consistence for 
being acted upon, botli by the gastric juice it«elf and by 
the contractions of tbe muscular coat. 

The gastric juice is also powerfully anfueptie; that is 
to say, it prevents animal substances from becoming pu- 
tiid, and even renders sweet such as have advanced a 

ij. r.,L,!t. of mfl>o.„.„., ...._. 
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coD^enble way towards pntrefadion. Dr Beaumont 
aientiona that the pore jaice will keep unchanged for al- 
most any length of time, and according to Spallansant 
meat may be preserved in it without taint for five or six 
weeksy or eren longer. This antiseptic tendency of the 
gastric fluid, accounts for the circumstance that little or 
no mischief results from the common practice among epi- 
cnresy of not making use of g^ame till the putrefisu^ve pro* 
oess is advanced fiirther than is agreeable to the palates 
ef the uninitiated. 

The qualities of the g^tric juice are so directly adapt- 
ed to the natural food of the animal, that flesh introduced 
into the stomach of an ox or a sheep, for example, under- 
goes scarcely any change ; while vegetable food, on the 
other hand, remains equally undigested in that of a beast 
of prey. Thus, ** when a hawk or an owl has swallowed 
a small bird, in the stomach of which have been seeds, 
these bodies are not dissolved by the gastric fluid,''* but 
pass through the intestines unaltered. Man, the dog, and 
#ome other creatures, possess the power of digesting all 
sorts of aliment, whether vegetable or animal, and are 
hence called omnivorous or all-eating ; but even in them, 
the relation which the properties of the gastric juice bear 
to the qualities of the food chiefly or exclusively used is 
so dose, that, when a widely diflerent kind is suddenly 
resorted to, indigestion is the almost inevitable conse- 
quence,— -because then the gastric juice has not had time 
to acquire its requisite adaptation to the new materials 
en which it has to act. Hence also the danger arising 
from suddenly eating a full meal after having been long 

* Macgilliyray's Description of the Rapaeioiu Birds of Great Bri- 
tain, p. 24. * 
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tamiahed. The Htomach accnstomed for a time to the 
Rmallest quantity, 13 no longer able to provide gastric juice 
sufficient for the purposes of digestion ; and being irri- 
tated by continued craving, ita secretions are Titiated and 
its sensibility eialted to such a degree as to reqaira the 
wisest management to enable it to regain its healthy tone. 
The gastric juice of camivoroue animals differs even 
in its diemicat constitution from tliat of the herbivorous ; a 
circumstance which accounts for (he difference observed 
in their action. In the former, such as that of birds (rf 
prey, serpents, and £slies, no free or uncombined acid can 
be detected, although it is invariably found in the gastric 
fluid of vegetable -eaters. In crows and dogs, on th« 
other hand, and such animals as can live on either kind 
of aliraent, it is never acid except when they have been fed 
chiefly on grain or plants. In man, the same relation 
has, by nnmerous experiments, been ascertained to ex- 



Bnt although, In every class of living beings, the gas- 
trie juice is constituted with a direct relation to its na- 
tural food, still its qualities may be so much modified hj 
a very gradual change of diet, as to fit it for digesting 
aliment of a very dissimilar or opposite kind. Tlius, in 
the natural state, the stomach of a sheep exerts scarcely 
any action on beef or mutton ; but if the change from the 
one kind of food to the other be made by slow degrees, 
the gastric juice will in the end become so essentially 
altered, as to enable it to digest both. In this way, as is 
mentioned by Delabere Blaine," a horse at the Veterinary 
College WHS suppocted for some time by animal matter 
ijoae; while others have subsisted on dried fish, or on 

• BlUDl'l Viferimry Art, 3d tdit. p. 217. 
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milk. It bag been sbewiiy aliOy by Jobn Hiiiiter» Spal- 
lansaniy and otben, tbat etglety fkloonfy owlf, pigeoniy 
■Bd domestic fowls, may for a time be fed on aliments 
altogether foreign to their natural habits* Bot these 
facts only shew the extent to which Nature will go, on 
an emergency, for the preservation of life ; and no more 
indicate the equal fitness of both kinds of aliment, than 
the fact of some men being able to stand for a few mi- 
ontes on their heads proves an inverted position to be 
the natural attitude of the human race. 

In consequence of this adaptation of the gastric juice 
to the nature of the food, it is obvious that sudden and 
trireme changes from one kind of diet to anoiker must be 
mJurumSf because the stomach has not time to modify its 
secretions suffidently to meet the altered demand made 
upon its powers* This, accordingly, is one of the rea- 
sons why so much caution is used in bringing horses into 
condition after having been for some time in the pasture- 
field. When they have previously been on dry food in 
the straw-yard, com may be given with greater safety : 
so that it is the change, not so much in quantity as in 
kind of aliment, which causes the risk. And, on this ao> 
count, when a horse is to be put upon hard food, after 
having been fed on grass or other succulent vegetables, 
BUine recommends, not only that hay and com should 
be given in very small quantity at first, but that the hay 
should be moistened, and the com mixed with bran and 
mas/ted ; by which means having acquired a greater ana» 
log^ to grass, it will be more easily acted upon by the 
gastric juice, which has been previously adapted for 
green food. 

Even in man, the gastric juice undergoes considerable 
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moililiGatloDa, not merely aciMirding to the kind of alimenl 
hubitually used, but also according to thu time of life, the 
wants of the Bystein, the season of the year, and the state 
of the health ; so that while sudden and great changes 
from one kind of diet to another are poBitively hurtful 
on the one hand, absolute uniformity is not less ohjec- 
tionnble on the other, becnuse it leails to so great a uni- 
formity in the qaality of the gastric juice habitually se> 
creted as to render it incapable of acting with due effect 
on any accidental variety of food, to which a change of 
circumstances may comiiel us. 

Many attempts have been made to ascertain to which 
of tbe eleraentt of the gaatrlc juice its power is chiefly to 
he ascribed, and experiments have been instituted on 
ihem individually to discover which of tliem is most near- 
ly analogous to it in effect. From the general result;, 
it appears that acetic acid (vinegar) and murialic acid 
have a wider range of influence, and produce solvent ef- 
fects more closely resembling those of gastric juice, than 
any other known substances. Both of these acids, it 
will be recollected, are constituent elements of the gas- 
tric fluid ; and it has. in consequence, been argued, that 
to ihem it is indebted for all its energy. And, indeed, 
without laying too much stress on this real or supposed 
analogy, it is imposHble to overlook the well-known 
fact, that scurvy, and a highly alkaline tttate of the sys- 
tem, are generally induced by a diet restricted for a long 
time to animal food alone, and are prevented or cured 
most easily by a free use of lemon-juice or of vegetable 
matter, either fresh or fermented. In these circum- 
stances, the vegetable acid is probably efficacious both 
by directly improving digestion, and by combining with 
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the excess of the tlkaline salts already existing in the 
■ystem. It is worthy of remark, too, that in weak sto- 
machs oddity is almost invariably induced by the use of 
regetable food, possibly to some extent for the very pur- 
pose of effecting its digestion ; for it has been ascertained 
beyond a doabt, that in herbivorous animals the g^tric 
juice always contains some free or uncombined acid — and 
in man also, after living much on vegetables for some 
time. 

The necessity of acid for the chymification of vegeta- 
ble food, affords an explanation of the fondness which the 
Crermans and Dutch display for saur-kratU — or cabbage 
in a state of acetous fermentation — and of its alleged 
easy digestibility. It explains, also, the general use of 
vinegar along with salads, cucumbers, oysters, salmon, 
and other substances of difficult digestion, and shews that 
its utility is not imaginary, but loudly proclaimed by 
Nature's own acts. 

Another important principle, which Dr Beaumont con- 
ceives to be established by his numerous experiments, 
and which forced itself upon him by degrees, is, that in 
health thb gastric secretion always bears a direct 

RELATION TO THE QUANTITY OF AUMENT NATURALLY 

REQUIRED BY THE SYSTEM ; SO that, if more than this be 
taken, there will necessarily be too small a supply of the 
juice for the digestion of the whole. The principle here 
laid down is in perfect harmony with the sympathy 
which we have seen to exist between the stomach and 
the rest of the body, and therefore not only is highly 
probable in itself, but, if sound, will prove a most valu- 
able guide in the practical regulation of diet. The num- 
ber , of phenomena which it explains, and its general Ap.«> 
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plicabilitjr to daily use, sfTord no small presumption of its 
tmtL When, for example, we eat more than tlie wants of 
the gyfitetn require, indigeation will follow, bec.-iuie there 
will be more food in the Htomach than what the quantity 
of gastric juice provided ia able to dissolve ; the propor- 
tion of the juice secreted being in relation, not to what 
we eat, but to the actual wants of the system, which, iu 
the case supposed we hare greatly exceeded. Here a 
remarkable harmony will be perceived betweeo the quan- 
tity of the secretion and the true indications and uses 
of appetite as a guide to diet, explained in a preceding 
chapter (p. 21). 

The gastric secretion, and the appearance of the villous 
coat, undergo great modifications duiing disease, and on 
this subject also Dr Beaumont's observations are highly 
valuable ; because, instead of merely inferring, as others 
are obliged to do, he enjoyed the privilege of beeino with 
his eyes whnt was actually going on. In the course of 
bis attendance on St Martin, he found that, whenever a 
feverish slate was induced, whether from obstructed per- 
ipiration, from undue excitement by stimulating liquors, 
from overloading the stomach, or from fear, anger, or 
other mental emotion depressing or disturbing the ner- 
TOOB system, Ifie villous coat became sometimes red and dry, 
and at other limes pale oTtd moist, and lost altogether ita 
jmooA and healthy appearance. As a necessary conae* 
quence, the usual secretions became vitiated, impaired, 
ur entirely suppressed ; and the follicles from which, in 
health, the mucus which protects the tender surface of 
the villous coat is poured out, became flat and flaccid, 
and no longer yielded their usual bland secretion. The 
vwrotu and vaicular papUln, thus deprived of their da* 
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ftnAive iliield, were then eobjected to midae inriUtioiu 
When these diseased appearances were consideraUe, the 
system sympathized, and dryness ef the mouth, thirst, 
quickened pulse, and other symptoms, shewed them* 
selres ; and no oastrk) juice could bb procured om 

Xan'RACTED ETEN ON THE APPLICATION OF THE USUAli 
STIMULUS OF FOOD* 

These facts, if correctly obserred, are of extreme 
importance ; and from the care with which Dr Beaumont 
pursued his investigations, and their accordance with tba 
&cts recorded by preceding physiologitits, I do not think 
their general accuracy can be called in question. The dry 
irritated appearance of the villous coat, and the absence of 
the healthy gastric secretion in the febrile state, not only 
explain at once the want of appetite, nausea, and un- 
easiness generally felt in the region of the stomach, but 
shew the folly of attempting to sustain strength, by forcing 
the patient to eat when food cannot be digested, and when 
Nature instinctively refuses to receive it. 

Before dismissing this part of the subject, it may be 
remarked, that the alleged sympathy of the stomach with 
the wants of the body has been denied, because the sense 
of hunger disappears the moment food is swallowed, or 
the stomach is distended even with clay or saw-dust, al- 
though the actual wants of the system cannot by possi- 
bility have been supplied in either case. Bat these facts 
seem to me rather to justify the inference that a symp^H 
thy does exist* Hui^r ceases when^oef is taken, sim* 
ply because now the condition of the stomach is in the 
desired relation to the state of the body, and the nervea 
consequently feel and transmit this impression to the 
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more distant parts. In the other case, again, it ceases 
because the stomach cannot at first distinguish what is 
food from what is not ; and, therefore, when distended, 
expresses content, because it feels satisfied that it has 
been honestly dealt with, and got what it wanted. Bnt 
whenever it discovers the cheat, which it does in no Ions' 
time, hnnger returns, and can be properly appeased only 
by digestible substances. Dr Beaumont indeed express- 
ly mentions, that, although the gastric secretion «m> 
mencei the moment any indigestible body touches the 
mucous surface of the stomach, it invariably ceases soon 
after discovering that the substance is one over which it 
has no power, — thus strongly confirming the existence 
of the sympathy. Here it may be also proper to observe, 
that from the frequent and pointed references which I 
have made to the results obtained by Dr Beanmont, some 
of my readers have imagined that I claimed for him the 
merit of the original discovery of all the truths which hie 
experiments tend to establish. Nothing, however, was 
fiirtlier from my intention, and accordingly on page 87 I 
speak distinctly of his having eagerly embraced the op- 
portunity afforded him of " testing theprevailing doctrine^' 
on digestion ; and on page 93 and other places I state that 
the sameresalts had /n-fvioiij/y been arrived at byTiede- 
mann and other observers, but that the evidence in their 
favour adduced by Dr Beaumont was " more direct and 
incontrovertible," and therefore more conclusive than 
their's, — a position wholly at variance with any claim of 
diKovery on bis part. Indeed, the utter absence of pre- 
tension in Dr Beaumont's work is one of its most pleasing 
characteristics. 
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CHAPTER V. 

THEORY AND LAWS OF DIGESTION. 

Different theories of Digestion — Cqnooctioii—- Fennentation — Putre£M* 
tion — Trituration_Chemical solution — Conditions or laws of diges- 
tion — Influence of gastric juice— Experiments illustrative of its sol- 
Tent power — Its mode of action on different kinds of aliment — beef, 
ndlk, eggn, soups, &c. — Influence of tonperature — Heat of about 
100** essential to digestion Gentle and continued agitation neces- 
sary—Action of stomach in admitting food-i-Uses of its muscular 
motion — Gastric juice acts not only on the surface of the mass, but 
on every particle which it touches — Digestibility of different kinds of 
food — Table of results — Animal food most digestible — Farinaceous 
next — Vegetables and soups least digestible — Organs of digestion 
simple in proportion to concentration of nutriment — Digestibility de- 
pends on adaptation of food to gastric juioe more than an analogy of 
composition — Illustrations. — No increase of temperature during di- 
gestion — Dr Beaumont's summary of inferences. 

Before entering upon the consideration of the theory 
of digestion which naturally evolves itself from the facts 
expounded in the preceding chapter, it may be of advan^' 
tage to turn for a moment to the various theories which 
have prevailed since the subject first attracted the atten- 
tion of the learned. 

Hippocrates regarded digestion as a kind of concoction 
or stewmg ;^ and many of his followers believed that it is 
effected in the stomach by the agency of heat alone, mnch 
in the same way as food is cooked over a fire. It is 
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qnite ascertained that heat favonrs the process, but it is 
pure absurdity to maintain tbat that agent alone will ao- 
GODiplidh digestion. 

Otbers of the older physiologists contended, that cby- 
mification results from simple feniientalion of the alimen- 
tary mass, and referred to the gas disengaged during 
difficult digestion, as a proof that the process of fermen- 
tation goes on. But it is now demonstrated, that the 
tendency of healthy digestion is rather to arrest than 
to induce fermentation, and that the latter takes place 
only when disease exists, or when more food has been 
swallowed than the quantity of gastric juice secreted by 
the stomach is able to dissolve. Moreover, the products 
of digestion and of fermentation are so extremely differ- 
ent, that it is imposible to believe them to originate 
from the same chemical action. 

The next theory which prevailed considered digestion 
to be the result of the putrefactive process. The single 
fact that the gastric juice not only arrests putrefaction, 
but even restores to sweetness meat in which that pro- 
cess is begun, is sufficient to demonstrate the wildoess of 
such a supposition. 

Another set of physiologists imagined that trituratiiM 
would account best for all the changes occurring in the 
food during digestion ; and consequently regarded the 
chyme as a sort of emulsion formed by the intimate mix- 
ture of the aliment with the juices of the stomach, just 
as an emulsion is formed by rubbing down almonds in a 
mortar. The advocates of this theory referred for proofs 
not only to the contractile motions of the stomach, al- 
ready noticed, but to the muscular apparatus for tritont- 
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tion wluch fbnng so remarkable a feature in the giiiard 
of graniyoroos birds. But^ in adopting this condosioiiy 
they forgot that in birds the triturating apparatus does 
not digest, but serres, like the organs of mastication in 
man and quadrupeds, merely to bruise the g^ain on which 
the animal lives* In birds, in fact, digestion beffins only 
nfier the trituration is finished. 

. A more recent and much more accurate view of di* 
gestion, is that which considers it as neither more nor 
less than a chemicai solution of the food in the g^astric 
juice. This theory is supported by a greater number of 
fiicts and experiments than any other ; but although snb- 
stai^lially correct, it is perhaps too exclusive and limited 
in its principles. It is true that, by the agency of gastric 
juice on food out of the body, a change very similar to 
chymification can be efibcted on it ; but when we re- 
member that ch^me or the result of real digestion, is es- 
sentially the same in its elementary or component prin- 
ciples, whatever be the kind of food from which it is 
fomed,-and that, as yet, we are acquainted with no 
purely chemical agent, which, applied to di£Ferent sub- 
stances, gives rise to the same uniform product, — we 
shall be more willing to believe that chymification is 
neither a purely mechanical nor a purely chemical opera- 
tion ; but the result of a vital process, to which both me- 
chanical and chemical forces contribute, and which no 
action or combination of inanimate matter can either ex- 
actly imitate or supersede. 

To enable ourselves to appreciate correctly the nature 
of digestion, we must begin by considering the conditions 
essential for its performance, or without which it cannot 
be carried on. 
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The FIRST indispensable requisite is an adequate supply 
cf gastric Juice, and its thorough admixture toith every par^ 
^de of the food on which it is to operate. The second i» 
a steady temperature of about 98^ or 100^ Fahr. ; and the 
third is the genUe and continued agitation of the aUmen' 
tary mass in the stomach while digestion is going on. 

In illustration of the influence of the first conditiom. 
I may refer to the experiments already mentioned as 
having been made by Spallanzaui, Stevens, and others, 
to shew the solvent power of the gastric juice on food 
even out of the body. Spallanzani states, that when, 
small portions of well-masticated beef or mutton are 
placed in a vial with a due proportion of gastric jiice, 
and the requisite temperature and gentle agitation are 
secured by placing the vial in the arm-pit, the appear- 
ances presented at the end of a few hours are extremely 
analogous to those observed in the natural process of 
chymification ; the meat being in both cases converted 
into the soft greyish mass of a pultaceons consistence 
called chyme. 

Dr Beaumont, who was well aware of the importance 
of Spallanzani*s researches, and of the almost universal 
adoption of his views by succeeding physiologists till con- 
fidence in their accuracy was for a time shaken by the bold 
and fallacious assertions of Mont^gre, felt that the oppor- 
tunity afforded him by St Martin's wound for verifpng 
or disproving the experiments on which these views were 
founded, was much too valuable to be lost. He there- 
fore entered upon a long series of investigations, of which 
the following is an imperfect, though I hope instructive, 
abstract. 



AN ADEQUATE lUPPLY OP GASTRIC JUICE. 113 

To test the reality of the solrent powers ascribed to 
tlie gastric jaice, Dr Beaamont withdrew from St Mar- 
tin's stomach about one ounce of it, obtained after a se- 
Tenteen hours' fast, by introducing first a thermometer to 
induce the secretion, and then a gum-elastic tube to carry 
it o£P« Into this quantity, placed in a vial, he introduced 
a piece of boiled recenUy-salted berf, weighing three 
drachms* He then corked the vial tightly, and immers- 
ed it in water raised to the temperature of 100^ which 
he had previously ascertained to be the heat of the sto- 
mach when the secretion was going on. In farfy fnmiUeSt 
digestion had distinctly commenced on the surface of the 
beift In fifty miniUesy the fluid became quite opaque and 
cloudy, and the texture of. the beef began to loosen and 
separate. In sixfy minutesy chyme began to be formed. 
In one hour and a half, the muscular fibres hung loose 
and unconnected, and floated about in shreds. In diree 
hours, they had diminished about one-half. In Jive hours, 
only a few remained undissolved. In seven hours, the 
muscular texture was no longer apparent ; and in nine 
hours the solution was completed. 

To compare the progress of digestion in the natural 
way with these results, Dr Beaumont, at the time of com- 
mencing the experiment just described, suspended a piece 
of the same beef, of equal weight and size, within the 
stomach by means of a string. At the end of the first 
half hour it presented the same appearances as the piece 
in the vial ; but when Dr Beaumont drew out the string 
at the end of an hour and a half, the beef had been com- 
pletely digested and disappeared, making a difierence of 
result in point of time of nearly seven- hours.^ In bothy 
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the Boludon began au the Bnrfaee, and sgitation aocS' 
lerated its progress by remoTing the extefnal coaling ef 
ebyme as fast as it was formed. When the experimeDl 
was repeated with chicken instead of bee4^, the solntion 
WHS slower, from the greater compactness of the chicken 
not allowing the gastric fluid to penetrate its snbstance 
so readily. Had the beef and chicken been masticBted 
before being subjected t» experiment, the difference be- 
tween them in the rapidity of digestion would probably 
hare been less. 

To ascertain still more accurately the difference be- 
tween natural and artificial digestion (the one in and 
the other out of the stomach), Dr Beaumont put twelve 
drachms uf TecenUif- salted hailed beef into a vial, with the 
same number of drachms of fresh gastric juice obtained 
through the opening of the stomach after a fast of eighteea 
hours ; and then placed the vial in a basin of water on s 
sand-bath, where he kept it at the heat of 100° Pahr., 
and continued to agitate it gently. Digestion soon com- 
menced and went on unifurinly for about six honrs, when 
it ceased. One-half of the meat was then dis.iolved, 
and the texture of the remainder loosened and tender, 
— resembling the same kind of aKment when ejected 
from the stomach partly digested some hours after a 
meal, as frequently seen in cases of indigestion. On 
weighing the undissolved portion which remained after 
all Action had ceased, six drachms and twelve grains of the 
beef were found to have been digested by twelve drachms, 
or nearly double its weight, of gastric juice. It thus ap~ 
pears that a given quantity of gastric fluid can digest 
only a relative proportion of meat ; so that, when more is 



OH 8UBSTAKCB8 OUT OF THE STOMACH. 115 

«aten than what there is jaioe sufficient to dissolve, sto- 
machic disorder must necessarily follow. In this latter 
Dr Beaumont found that the addUion cf fmh juim 
(Uffesium to be resumed. 

To discover what influence would be exerted on food 
masticated, swallowed, and mixed with the g^astric juice 
in the usual way, and then withdrawn from the stomach, 
Dr Beaumont gave St Martin an ordinary dinner of 
boiled eahed beefy breads potatoes, and turnips, with a gill 
of pure water for drink ; and twenty minutes afterwards 
drew off through the opening about a gill of the contents 
of the stomach into an open mouthed vial. In this short 
space of time digestion had already commenced, thus ne- 
gativing the common notion that an hour elapses before 
it begins. The vial was ny w placed in a water-bath, at 
a temperature of 100^, and continued there for five hours. 
Examined at the end of that time, the whole contents 
were found to be dissolved. On then extracting an 
equal quantity of chyme from the stomach, and comparing 
it with the solution in the vial, little difference was ob- 
servable between them, except that the process had been 
somewhat more rapid in than out of the stomach. But 
this experiment is remarkable in another point of view, 
as shewing that in the short space of twenty minutes enough 
cf gastric juice had been secreted for the entire completion of 
digestion. 

With a view to verify these results, and also to disco- 
ver the comparative digestibility of different kinds of ali- 
ment, Dr Beaumont gave St Martin for dinner eight 
ounces of recenitp'salted lean beef, four ounces oi potatoes, 
some breadi and four ounces of boiled turn^, Ahew 
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fifieen minutes he withdrew a portion of the contents of 
the stomachy and found that some of the meat had al- 
ready heen slightly digested. In a second portion, with- 
drawn at the end of forty-five minutes, fragments of the 
beef and bread were perceptible, and in a still more ad- 
vanced state of digestion ; the meat was in small shredi^ 
soft and pulpy, and the fluid containing it had become 
more opaque and gruel-like in appearance. When two 
hours had elapsed, a third quantity was taken out, at. 
which time nearly all the meat had become chymified and 
changed into a reddish-brown fluid ; but small pieceg rf 
vegetable matter now presented themselves far the first time, 
but in a state cf digestion so much less advanced than ^e 
meat, that their peculiar structure was still distinctly vi* 
sible. Some of the second and third portions, put into a 
vial and treated in the usual way, advanced to complete 
digestion, as in the other experiment, except that the 
process was slower, and that a few vegetable fibres re- 
mained to the last undissolved ; thus confirming the ge- 
neral opinion that vegetables are more difficult of diges- 
tion than animal substances. 

The mode of solution by the gastric juice varies ac- 
cording to the nature of the food on which it acts. We 
have seen that it gradually reduces solids to a soft and 
fluid stute ; but its efiect on milk and albumen is differ- 
ent. It begins by coagulating them so as to give them > 
the requisite consistence for being afiected by the mus- 
cular contractions of the stomach, and impregnated with ' 
the juice. Fifteen minutes after St Martin had drunk j 
half a pint of milk, a portion taken out of the stomach ^ 
b{ Dr Beaumont presented the appear^ce of a. finei i 
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loosdy-eoagulated gubtUnoe, mixed with a semi-trau- 
parent whey- coloured fluid. A draehm of warm gastric 
joiee poured into two drachms of milk, at a temperature 
of lOO^'it produced a precisely similar appearance in twen- 
ty minutes. In another experiment, when four ounces 
of bread were giren along with a pint of milk, and the 
contents were examined at the end of thirty minutes, the 
milk was coagulated^ and the bread reduced to a soft 
^ulp floating in a large proportion of fluid. In two 
hours the whole was digested. 

When the white or albumen of two eggs was swallowed 
on an empty stomach, small white flakes began to be seen 
in about ten or fifteen minutes, and the mixture soon as- 
sumed an opaque whitish appearance. In an hour and 
a half the whole had disappeared. Two drachms of al- 
bumen, mixed with two of gastric juice out of the sto- 
mach, underwent the same changes, but in a rather long- 
er time. 

When the food is chiefly liquid, as when soup is taken 
either alone or in large proportion, the more fluid part is 
speedily absorbed, to fit the remaining nutritious portion 
for being better acted on by the gastric juice and mus- 
cular power of the stomach ; but in impaired digestion, 
the requisite absorption of the fluid part does not go on 
so rapidly. Fifty minutes after St Martin had dined on 
vegetable soup, beef, and bread, Dr Beaumont found the 
stomach to contain a pulpous mass, like thick gruel in 
consistence, and of a semi-gelatinous aspect. The fluid 
portion had been absorbed to such an extent, that the re- 
mainder was even thicker than is usual after eating moro 
solid food. From many similar observations^ Dr Beau- 
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mont infers it to be a, general law, that soups and liquids 
cannot be digested till they are formed into a thicker 
mass by the absorption of their watery part — as till then 
they are too liquid to be easily acted on by tie gastric 
jaice. Hence their unfitness for weak stomachs, and the 
impropriety of large libations of tea or coffee at break- 
fast by persons whose digestion is bad. During recovery 
from illness, chicken-tea, beef-tea, and soups, are oft«n 
useful, simply because the system then requires the li> 
qnid to make up its lost blood. 

Unfortunately Dr Beaumont made few experiments 
on the action of gastric juice upon vegetables ; and, in the 
few recorded, he generally contents himself with noting 
the length of time required for their solution, which ge- 
nerally proved considerably longer than for animal sub- 
stances. In one experiment, however, he states, that an 
hour after giving St Martin nine ounces of raw, ripe, sour, 
iq)plea, the stomach was full of fluid and pulp, " qnite 
acrid, and irritating the edges of the aperture, as is at' 
ways the ease when fie eats acescent fntiU or vegetables." 
In an hour and a half the contents were still more sharp 
and acrid, and the pulp of the apple visible. At the end 
af two hours the stomach was empty, but the mucous 
membrane exhibited an irritated appearance. With fa- 
rinaceous vegetables, however, the results were di fie renL 
II1U8, when a pint of thick, rich, boiled sago, sweetened 
with sugar, was given, the whole was digested in less 
than two hours, and there was neither acrimony of the 
gastric contents nor smarting of the edges of the wound ; 
aa the contrary, it seemed peculiarly grateful to the sto- 
mach, and rendered the mucous membrane soft, uniform. 
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-and healthy. The tame results foBowed a repetitioQ ef 
the experiment, and also when a pint of soft costard waa 
taken. In some states of the stomach, it is tnte, eren fii* 
rinaceons food excites acrimony and irritation, but rarely 
in the same degree as the other fiurms of regetable aM* 
ment* 

Snetx being the inflnence of gastric jnice on different 
aliments at the natural heat of the body, we hare now 
to ascertain, in the second place, what share the Mffh 
temperature has in the result. 

To determine this point, Dr Beaumont took out two 
ounces of gastric juice, and dirided it into two equal 
-portions, in separate vials. He added to eadi an equal 
weight of masticated fresh beef; and placed the one in 
a bath at the temperature of 99% and the other in the 
open air at 34% As a contrast to these, he placed be- 
ride the latter a third vial, containing the same weight of 
masticated meat in an ounce of clear water. 

In two hours the meat in the warm vial was partially 
digested; that in the cold g^ric juice was scarcely 
changed ; and the third portion, in the cold water, seem* 
ed only a little macerated. In six hours the meat in the 
warm vial was half digested, while that in the two others 
had undergone no farther alteration. The gastric juice 
in the first vial having by this time dissolved as much as 
it could of the beef, four drachms more were added from 
the stomach, and the vial was replaced in the bath, D%* 
pestiofiy which hadpreviousfy ceased^ woe new resumed^ and 
went on as eteadily aeifit had not been interrupted ^ thiia 
shewing, in a striking manner, the impropriety of exceed* 
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ing in our meala the qaantity for which alone a. anffidencf 
of gastric juice can b« provided. 

At the end of tventy-fuor bonrs, the three porlioiu 
were examined. Tfant contained in the warm jnice was 
completely diaaolred, and presented the usual appear- 
ancea. The portions contained in the cold juice and in 
the cold water very much resembled each other, and ex- 
hibited no appearance whatever of chyme. They were 
macerated or softened, but not digested. These expe- 
riments, and others of a similar nature, shew dearly that 
a temperature equal to ordinary blood-heat is requisite 
for cUymiBcation. 

To make sure that it was the low temperature alone 
which prevented the occurrence of digestion in the ex- 
periment detailed, Dr Beaumont now placed the vial 
containing the meat which had been exposed without ef- 
fect for twenty hours to the nction of the cold gastric 
juice on a water-bath at the ordinary bluod-heat. In n 
very short time " digestion commenced, and advanced 
regularly as in the other parcels." The same results 
were always obtained from a repetition of these expen> 
nents, so that they may be held as perfectly conclusive 
in establishing the essentiality of heat to the digestive 
process. Common observation, indeed, establishes this 
troth. Dr Kitchener, for example, after stating that " a 
certain degree of heat is absolutely necessary to excite 
and support a. regular process of digestion," remarks, 
that, " when the circulation is languid and the food diffi- 
cult of solution in aged persons and invalids, even exftr- 
no/ heat will considerably assist concoction, and the ap- 
plication of the calcfacient concave (stomach warmer) will 
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enable the digestive organs to oTercome refractory mate- 
rials, and convert them into laudable chyle." * 

Thirdly. — The necessity of gentle and continued agUa^ 
tion for the accomplishment of digestion, is so obvions 
from the preceding exposition, that it requires no direct 
experiments to establish it. When portions of meat were 
suspended in the stomach, by a string so short as to pre* 
vent them from being fully subjected to the motion al- 
ready described as always going on during digestion, the 
action of the gastric juice was confined almost entirely to 
their surface^ and a longer time was consequently required 
for their solution than when they were left at liberty. In 
like manner, when meat out of the stomach was placed 
in a vial containing gastric juice, its scdution was uni- 
formly accelerated by gentle agitation, which acted simply 
by removing the coating of chyme as it formed on the 
surface, and thus a£Fording to the gastric fluid an easier 
access to the undigested portions below. Accordingly, 
when in one of Dr Beaumont's experiments two ounces 
of nnmasticated roasted beef were introduced through 
the external aperture into the stomach, and held by a 
string, only one-half of it was digested in four hours, 
evidently from the want of mastication confining the ac* 
tion of the gastric juice to the surface of the mass, and 
because the string prevented it from following the regu- 
lar motions of the stomach. 

Having now made the reader sufficiently acquainted 
with the agents concerned in, and the conditions essen- 

* Art of Invigorating and Prolonging Life, 3d edition, p. leo. 

L 
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tial to the perfbrmanoe of digestion out of the body, we 
have next to exhibit the same agents and the same eon* 
ditions in their ordinary operation in the living being, 
and to describe the beautifiil arrangements by whieh ikey 
are respectively and unerringly regulated. 

It has been already shewn, that, in endowing ns with 
appetite, Natore has intended both to insure by its mean» 
a timely provision for the wants of the system, and to 
g^uard against our eating more than enong^h to supply 
them. We have also seen that, within certain limits, the 
quantity of gastric juice secreted bears a direct relation to 
the quantity of food consumed ; that when the food ex* 
ceeds considerably the real necessities of the system^ a 
part of it remains undigested, because the stomach is nn* 
able to secrete a sufficiency of fluid for the solution of the 
whole ; and that, as a necessary consequence, indigestion 
follows. This being the case, we may expect to find all 
the arrangements of Nature made with a view to pre- 
vent us from hastily filling the stomach to repletion, with- 
out bein^ fully warned beforehand of the error we are 
committing. And such accordingly is the fact. 

Considered in this light, the processes of mastication 
insalivation, and deglutition, are not only useful in prp<^ 
paring the morsel for the future action of the gastrio 
juice, but, by transmitting the food to the stomach in small 
portions at a time, likewise serve the important secondary 
purpose of preventing its too rapid or excessive distention.' 
To {his good end, indeed, the stomach itself contributes, 
as has been distinctly shewn by Dr Beaumont. In the 
natural state of that organ, a regular and gentle contrac- 
tion of its whole fibres and cavity follows the introduc- 
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lion of each indivtduid morsel, and it is not till tbe re- 
laxaticm consequent on that contraction takes place, that 
another is willingly admitted. This arrangement was 
more than suspected by other physiologists, hut it r^ 
mained for the American experimenter to demonstrate its 
existence and purposes. It is true that, during a hurried 
repast for example, food nun/ be rapidly introduced into 
the stomach by an active effort of the will, but it is pre- 
dsely in such circumstances that we are apt to eat too 
much, and that indigestion follows; because, from no 
time being allowed for the secretion of the requisite 
quantity of gastric juice, and its proper mixture with 
each portion of the aliment, the stomach is placed in an 
unnatural situation, and its nerves cannot receive the 
same impression of enough eatetif** which is designed by 
Nature to arise only from the one being duly proportioned 
to and mixed with tbe other. The advantage of the natural 
-arrangement is therefore confirmed rather than refuted by 
what may at first appear an exception. 

When Dr Beaumont depressed the valve in St Mar- 
tin's stomach, and introduced a few spoonfuls of soup at 
the orifice, he observed the rugse or folds of the mucous 
membrane to close gently upon it, gradaally diffusing it 
through the gastric cavity, and completely preventing the 
entrance of a second quantity tiU this diffusion was ef- 
fected— when relaxation again took place, and admitted 
of a farther supply. When solid food was introduced in 
the same way, either in larger pieces or finely divided, 
the same gentle contraction and grasping motion were 
excited, and continued from fifty to eighty seconds, so 
as to prevent more from being introduced without con- 
siderable ibrce till the oo^araction was at an end*. When 
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St Martin was so plac«d as to admit of the cardia or 
upper orifice of the stomach bein^ broDght into riewi 
and was then made to bw»1Iow a morsel of food in 
the natural way, a aimiJHr contraction of the stomach, 
and closing' of its fibres upon the bolus, was invariably 
observed to take place ; and till this was over, a se- 
cond morsel could not be received without a consider- 
ablo effort. And accordingly, when, either from haste 
or hanger, we disregard the order of Nature, and har- 
riedly gulp down food without due mastication, and 
without allowing time for the regular contraction of the 
stomach, we necessarily expose onrselves to the risk 
' both of overloading it, and of ultimately impairing its di- 
gestive power. 

Such being the provision made for insuring the gra- 
dual admission of food into the stomacit, tho next requi- 
site is its proper admixture with the g<M(ric Juice. 

Food being the appropriate stimulus of the serretiog 
vcsxi-ls of the stomach, the moment the alimentary mor- 
sel comes into contact with the mucous memhrane, the 
action of the latter, as was formerly pointed out, becomes 
increased ; its bloodvessels are distended, its colour deep- 
ens to a brighter red, and the gastric juice immediately 
begins to be poured out. The muscular fibres of the sto- 
mach, being acted upon by the same stimulus, next come 
into play, and execute their specific function of alternate 
contraction and relaxation. By these means tho aliment 
speedily becomes impregnated with the gastric fluid and 
undergoes the influence of that continued gentle agita- 
tion already described as essential to digestion, and whidi 
seems to hare for its chief object the careful admisture 
_.of erery portion of the nutriment with tho qnautity of 
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gastric juice necessary for its solation. The particles of 
food are thus continaally changing place, and if the qnan- 
tity taken be not too great for the power of the g^trio 
jaice which the stomach can supply, chymification goes 
on equally throughout ; so that, if the contents of the sto- 
mach be withdrawn in from thirty minutes to an hoar 
after a moderate meal, they will be found to consist of 
perfectly formed chyme and particles of food, intimately 
mixed and blended, in larger or smaller proportions, act 
cording to the vigorous or enfeebled state of the diges-^ 
tive organs, and the quality of the aliment itself. So 
effectually indeed has the admixture of food and solvent 
juice taken place in this short time, that, as already 
shewn, when a portion is removed from the stomach and 
placed in an appropriate vessel, digestion will commonly, 
continue in it, provided it be placed in a proper tempera** 
tnre, and subjected to gentle and continued agitation* 

It is the impossibility of its being adequately acted 
upon by the muscular contractions of the stomach, 
which renders fluid and highly concentrated nourishment, 
when exclusively used, so difficult of digestion ; and 
hence the reason why a certain bulk and consistence giveil 
to whale oil, for example, by the admixture of such in* 
nutritious substances as vegetable fibre, bran, or ^ven 
saw-dust, make it a more acceptable and digestible article 
of food to the inhabitants of the northern regions, than 
when it is consumed in its pure state. In like manner, 
in civilized society, bread, potatoes, and vegetables, are 
useful, not less by giving the requisite bulk and con- 
sistence to the r^st of the food, than by the nutriment 
which they contain. Soups, jellies, arrow- root, and si- 
milar substances, are^ for the same reason, more easily 
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4ig<tt»4 wImi cateB t^amg with bread er we Iwlkicr 
tUmmtf duui frhai taken aloDe^ eipeaillj if ased lor 

Tlie modoo which we hare seen to be eaccHed m Aa 
nUmmA hf the entrance of aUmenty is at first Terj gen« 
tie nnd slight ; but in proportion as digestion pr o ceeds, 
iMf the organ b ^tistended, it becomes more rapid and 
energetic ; and then it serres the additional purpose of 
gradnalljr propellmg the diyme throngh the pylorus inio 
the intestine, there to be farther prepared and oooTcrted 
into chyle/ The necessary choming or agitation of the 
food Uf from the peculiar situation of the stomadi, great- 
ly assisted by the play of the diaphragm and abdomi* 
nal muscles during inspiration and expiration ; and the 
diminution of the viracity and extent of the respira^ 
tory movement which always attends despondency and 
grief, is one source of the enfeebled digestion which 
notoriously accompanies or follows depression of nund. 
The samA cause also leads necessarily to an unfavour- 
fiblo condition of the blood itself, which in its turn 
weakens digestion in common with every other func- 
tion I but tlie muscular or mechanical influence is that 
which at present chiefly concerns us. On the other 
handf the active and energetic respiration attendant on 
cheerfulness and buoyance of spirits, adds to the power 
of digestion, both by aiding the motions of the stomach, 
and by imparting to it a more richly constituted blood. 
If to these causes be added the increase of nervous sti- 
mulus which pleasing emotions occasion in the stomach 
(as In the muscles, and organs of secretion generally), 
we shall have no difficulty in perceiving why digestion 
goes on so well in parties where there is much jocnia- 
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rhf and mirth. *' Laughtar," says Frofeaso^ HuMand 
of BerliiQ, ^ris one of the greatest helps to digestion 
.with which I am acquunted ; and the custom prevalent 
among our forefathers, of exciting it at table by jesters 
and bu£P6ons, was founded on true medical principles* 
In a word, endeavour to have cheerful and merry com- 
panions at yonr meals : what nourishment one receives 
amidst mirth and jollity will certainly produce good and 
light blood." ♦ 

Exposed to the action of all the agents above ennme^ 
rated, and to the increased nervous and vascular excite* 
ment which are necessary during digestion, a singular 
change soon commences in the food, and goes on tiU 
chymification is completed. After a little while the 
contents of the stomach, whatever their nature and va* 
riety, begin to be converted into a substance of a homo^ 
geneous, soft, greyish, and viscid appearance, of a sweet* 
ish, fadef and slightly acid taste^ but which still pre* 
serves some of the qualities of the food, and is called 
chyme. The chyme always forms on that part of the 
food with which the gastric juice is in immediate con*- 
tact; and, in proportion as it is produced, it is carried 
gradually onwards by the gentle motion of the stomadi 
towards the pylorus, where consequently it always ex-* 
ists in the greatest quantity. At the cardiac or left end 
of the stomach it is most sparingly found, bodi because 
digestion is there only beginning, and because the chym€f 
is speedily removed from it and carried away towards 
the pylorus. 

* Art of Prolonging Human Life, English editicm. London, 1629. 
1^.282.. 
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The doctrine hitherto generally received, and held by 
Dr Wilson Philip and others as demonstrated, is, that 
*< the layer of food lying next to the sarface of the sto- 
mach is first digested, and in proportion as this andergoefe 
the proper change and is moved by the muscular action 
of the stomach, that next in turn succeeds, to undergo the 
same change.*' Dr Beaumont, however, declares, that, 
whatever may be the case in rabbits and other animals on 
which Dr Philip's experiments were made, such was not 
the order observed in the stomach of Alexis St Martin 
•T-and such, he naturally infers, is not the order in the 
human stomach in general. Nor is such, I may add, the 
order which either experience or a correct view of the 
antecedent circumstances and physiological conditions 
ought to lead us to anticipate. When vomiting, for in* 
stance, occurs an hour or two after a meal composed of 
different ingredients has been swallowed, no such sepa<* 
ration into digested and undigested portions is to be 
found, but the whole are observed to have undergone 
changes proportioned to their degrees of digestibility, 
whether they were eaten first or last. 

In conformity with this view, Dr Beaumont mentions, 
that, when St Martin swallowed a mouthful of any tena* 
cious food after the digestion of the preceding meal was 
considera.bly advanced, he always jsaw it first pass to* 
wards the great curvature of the stomach, and then dis- 
appear. In a minute or two it re-appeared, more or less 
broken down, and mixed with the genercd alimenUxry mass ; 
and in a short time longer it was so much changed as en* 
tirely to lose its identity. From these and numerous 
other facts, Dr Beaumont infers, that << there is a perfect 
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admixtore of the whole ingesta during the period of ali- 
mentation and chymification f and that '^ the whole con<^ 
tents of the stomach until chymification be nearly com- 
plete, exhibit a heterogeneons mass of solids and fluids-— 
hard and soft, coarse and fine, crude and ch3rmified — all 
intimately mixed, and circulating promiscuously through 
the gastric cavity, like the mixed contents of a close ves- 
sel, gently agitated or turned in the hand." (P. 112.) 
As we proceed we shall meet with various indirect proofs 
of these statements being correct. 

If Dr Beaumont's observations on this subject are ac- 
curate, we may expect to find that chymification com- 
mences on the surface of each indimdual fragment of the 
food, and is not confined to the outer surface of the en- 
tire alimentary mass, as stated by Dr Philip. Such, 'ac- 
cordingly, is the fact. When Dr Beaumont extracted a 
portion of the food through the opening half an hour or 
an hour after eating, he invariably found it composed of 
perfectly formed chyme and particles of food intimately 
mixed and blended ; and in these experiments every por- 
tion of the aliment was already so completely supplied 
with gastric juice, that its chymification proceeded till 
the whole was digested with no other aid than that of 
the requisite heat and agitation. 

When a meal is taken before the preceding one is 
out of the stomach, digestion is observed to be dis- 
turbed. Dr Wilson Philip explains this by seating, that 
the newly swallowed food becomes imbedded in, and oc- 
cupies the centre of, the older and half-digested mass, 
where it remains distinct and untouched till the former 
meal is entirely disposed of. A more logical explana- 



180 OA8TJ1IC JCICE ACTS OH BTBBT FdBTUm 

tion, howere^f and one more im hanmomj wkk fi»C% k 
offered bjr Dr Betamumip who ascribes the iwlaibud di- 
gestion to the n^ppfy of gaUricjmee hammg betm tmi&r^ 
ly iaken vp by the Jirtt mecUf and to the stomach, aoir 
eQmparatireljr exhaostedy being nnaUe te secrete a firedb 
fopply for the leeond — sedng that, in ordinary orcmi* 
•taocef^.itt vessels secrete only enough to meet the real 
wants of the system. Dr Beanmont addooes in conlir* 
mation of tiiit riew, the fact that manydiildren, and 
most cooks, are in the habit of eating small quantities of 
food almost every bonr or two widiout their diges^n 
suffering materiallyy because then the amount of gastria 
juice secreted is quite e<|ual to the chymification of tlw 
ichole quantity taken. 

Reasonable as this inference appears from the faets 
stated by Dr Beaumont, I cannot help thinking that 
there is something more in the constitution of the sto- 
mach than the mere deficiency of gastric juice, which 
renders the too early intrusion of new food hurtfuL We 
know, for example, that, at the commencement of diges- 
iiotif the muscular contractions of the stomach are com«- 
paratively slow and feeble, and that as chymification ad- 
vances thoy become rapid and energetic, as if to remove 
the chyme as fast as it is formed. If then new food, for 
which the feebler movement is best adapted, be intro- 
duced when digestion is far advanced and the energetw 
motion going on, may not this disproportion be itself an 
impediment, and co-operate with the deficiency of the 
gastric juice in disordering digestion? Moreover, as 
the stomach, in common with every other organ intend^ 
for alternate activity and repose, is always more or less 
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fiKtigaed by the actire fulfilmest of its fboctton, its pre* 
matai^ excit^ikent by new food must add to ita ezhaas- 
tioQy and weaken its power (in the same way in which 
fresh mnscnlar exertion adds to the exhaustion of mus- 
cles already sufficiently exercised), and consequently lead 
to imperfect digestion* 

. The same principle which explains the necessity of 
repose for repuring the vascular and nervous energy of 
the stomach, when these have been excited and exhaust* 
ed by the labour of digestion, also affords a solution of 
the question why. the appetite does not return as soon as 
the stomach is empty, but begins to be felt only after the 
latter has enjoyed a period of repose, varj^ng in du- 
ration with the mode of life, the state of health, and the 
nature of the previous meal. 

If we regard chymification as going on at the surface 
of every individual portion of the food, we at once see 
that the constant motion of the stomach serves, not only 
to affect the original mixture of the food with the gastric 
juice, but to remove the chyme from the surface of each 
little fragment of the alimentary mass in proportion as it 
is formed, and by this very removal to expose a fresh 
surface of the fragment to the contact of the mucona 
membrane, thereby enabling it to excite a farther secre- 
tion of the gastric juice, where, as sometimes happens, 
the stomach is udable to provide a sufficient quantity from 
the beginning. In this way the formation and removal 
of chyme go on from the very first, although, of course, 
more slowly than after the gastric solvent has had time 
to act. It is generally said that an hour elapses before 
any chyme is formed; but Dr Beaumont has detected iU 
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existence at a much earlier period, and is of opinion tfaal, 
from the uniform and constant decrease in the contents 
of the stomachy which begins as soon 'as the food is swal* 
lowed, chymification commences almost immediately. 
This decrease, though slow at first, becomes, gradually 
accelerated, till the whole mass is converted into chyme. 
Apparently in harmony with this more energetic action, 
the acidity of the gastric fluid also becomes greater, and 
affords a greater, stimulus, in proportion as digestion ad*- 
vances. 

As formerly explained, the thickish, semi-fluid, greyish, 
chyme, into which the aliment is converted, is gradually 
impelled towards the pyloric extremity of the stomach. 
Qn its arrival there, the pylorus, or valve between the 
stomach and the intestine called the duodenum, opens and 
allows the chyme to pass into the intestine. But, by a 
curious mode of sensibility, if any portion of undigested 
food be mixed with it, the pylorus contracts upon it, re* 
fuses it egress, and throws it back into the stomach for 
farther digestion. 

If, however, any thing really indigestible finds its way 
into the stomach, and presents itself at the pylorus— ^or 
if the stomach has temporarily lost its digestive power, 
and the food remains in it for many hours unchanged-^ 
then the pylorus, after repeatedly refusing egress, at last 
opens and allows it to pass into the gut. So marked is 
the contractile impulse toivards the pylorus when diges* 
tion is going on, that Dr Beaumont found even the bulb 
of his thermometer carried down with a steady and con^ 
giderable force. 
. Siich are the direct conditions requisite for the fulfil^ 
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tnent of digestion : bat there remain others, of an indi* 
fwi kind, which also require to be noticed. Of these, a 
doe sapply of arterial blood and nerrous energy is the 
most remarkable ; but as both produce their effect by 
modifying the secretions and motions of the stomach, al- 
ready described as the direct requisites of digestion, it will 
save a good deal of repetition if, for the present, we take 
their influence for granted, and reserve their further elu- 
cidation till we come to treat of the practical applications 
of the preceding exposition. 

Having thus obtained a' comprehensive view of the 
agents employed in effecting digestion, and of the changes 
produced by it on different kinds of food, we find another 
important subject of investigation, immediately connect- 
ed with the process, presenting itself — the comparative 
digestibility of different kinds of food, Dr Beaumont did 
not neglect this branch of the inquiry ; but the experi- 
ments which he performed for its elucidation are, like 
those of most of his predecessors, deprived of great part 
of their value by the vague way in which they seem to 
have been conducted, and the common omission of all 
particulars in regard to those conditions which are 
known to exert a powerful influence on the progress of 
digestion. 

The following Table, which I have arranged in a more 
lucid order than Dr Beaumont has done, exhibits the 
general results of all the experiments made upon St 
Martin posterior to 1825; and the average is deduced 
from those which were performed when the stomach was 
considered by Dr Beaumont to be in its natural state* 
and St Martin himself subjected to ordinary exercise. 
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TABLE shewing the Mean Time of Digestion of the differeni 

Articles of Diet, 





Mode 


Time re- 


Articles of Diet. 


of 


quired f«r 




Preparfttioot 


Digettion. 

B. M. 


Rice 


Boiled 


Pig*8 feet, soused 
Tripe, soused 


Boiled 






Boiled 






Eggs, whipped 


Baw 




30 


Trout, Salmon, fresli 


Boiled 




30 


Trout, Salmon, fresh 


Fried 




30 


Soup, barley . , 


BoUed 




30 


Apples, sweet and mellow 


Raw 




30 


Venison steak 


Broiled 




35 


Brains • • 


Boiled 




45 


Sago .... 


Boiled 




45 


Tapioca . 


Boiled 


2 




Barley 


Boiled 


2 




Milk 


Boiled 


2 




Liver, beef's, fresh , 


Broiled 


2 




Eggs, fresh 


Raw 


2 




Codfish, cured, dry . 


Boiled 


2 




Apples, sour and mellow 


Baw 


2 




Cabbage, with vinegar 


Raw 


2 




Milk 


Raw 


2 


15 


Eggs, fresh . 


Roasted 




15 


Turkey, wild . 


Roasted 


2 


18 


Turkey, domestic . 


Boiled 


2 


25 


Gelatine 


Boiled 


2 


30 


Turkey, domestic . 


Roasted 


2 


30 


Goose 


Roasted 


2 


30 


Pig, sucking 


Roasted 


2 


30 


Lamb, fresh 


Broiled 


2 


30 


Hash, meat and vegetables . 


Warmed 


2 


30 


Beans, pod 


Boiled 


2 


30 


Cake, sponge 


Baked 


2 


30 


Parsnips • • 


Boiled 


2 


30 


Potatoes, Irish 


Roasted 


2 


30 


Potatoes, Irish . 


Baked 


2 


30 


Cabbage, head 


Raw 


2 


30 


Spinal marrow . 


BoUed 


2 


40 


Chicken, full grown 


Fricassee 


2 


45 


Custard 


Baked 


2 


45 


Bee( with salt only 


BoUed 


2 


45 



DIOBSTIOI) or DIFFEKENT KIND! OP FOOD. V, 

TABLE ghewiug lisan Time of Digestion— Mnfinuetf. 





Mod. 


Ti™«. 


Aitkin or DIH. 










Dlg^ikXL 


Applet. iDUr and hard 


ita* 


2 61) 


Oysters, fresh . 




Raw 


2 85 


Eggs, fresh . 






Soft boUed 


3 


Bum, Btriiied, fresh 
Beer, fresV., lean, rare 






Broiled 


3 






Ruasted 


3 


Beef, steak 






Broiled 


3 


Port, recently salted 






Raw 


3 


Pork, recentlv sailed 






Stewed 


3 


Mutton, frcsk 






Broiled 


3 


Mutton, fresh . 






Boiled 


3 


Soup, beans 






Boiled 


3 


Chicken soup 






Boiled 


3 


Aponeurosis 






Boiled 


3 


Cske. corn 






Baked 


a 


Oysters, fresh . 






Boiled 


3 






Knnsled 


3 IS 


Port-steak . 






Broiled 


s la 


Pork, recently salted 






Broiled 


3 15 


Mutton, fresh 






Roasted 


3 15 


Bread, com 






Baked 


3 IS 


Carrot, oranfte 






Boiled 


3 15 


Sausage, fresh . 






Broiled 


3 SO 


Flounder, fresh 






Fried 


3 30 


Catash, fresh . 






Fried 


3 30 


Ovitera, fresh 






Slewed 


3 30 


E^ef. fresh, dry . 






Roasted 


3 30 


Beef, wilh muitlard, Slc. 






Boiled 


3 30 


Butter . 






Alelted 


3 30 


Cheese, ol.l, strong . 






Raw 


3 30 


Soup, raullon . 






Boiled 


8 30 


Ovstersoup . 






Boiled 


3 30 


Bread, whealen, fresh 






Baked 


3 30 


Turnips, flat 






Bulled 


3 30 


Potataes, Irish . 






Boiled 


3 30 


Eggs, fresh . 






Hard boiled 


3 30 


Errs, fresh 






Fried 




Green corn and beans 






Boiled 


3 45 


Beet 






Boiled 


3 46 


Salmon, salted 






Boiled 




Beef, fresh, lean, 






Pried 




Veal, fresh . 






Broiled 




Fowhi, domestic ■ 






Bcriled 


* 
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TABLE shewing^ Mean Time of Digestion— e^n/mtta^. 





If ode 


Timeie- 


ArtkktorDiet 


of 


qairedfor 




Piepantiao. 


Digatkm. 


Fowls, domestic 


BxMSted 


B. M. 

4 


Ducks, domestic . 


Roasted 


4 


Sou|), beef, veffetables, and bread 
Heart, animal 


BoUed 


4 


Fried 


4 


Beef, old, hard, salted . 


Boiled • 


4 15 


Pork, recently salted 


Fried 


4 15 


Soup, marrow bones 


Boiled 


4 15 


Cartilage . - • 


BoUed 


4 15 


Pork, recently salted . . 


BoUed 


4 30 


Veal, fresh • 


Fried 


4 30 


Ducks, wild • 


Roasted 


4 30 


Suet, mutton 


Boiled 


4 30 


Cabbage, with vinegar . 


Boiled 


4 30 


Suet, beef, fresh 


Boiled 


5 3 


Pork, fat and lean 


Roasted 


5 15 


Tendon 


Boiled 


5 30 



This table is very interesting, bat the results must not 
be too much relied upon, or regarded as representing the 
uniform rate of digestibility. We have already seen that 
chymification is greatly influenced by the interval which 
has elapsed since the preceding meal, the amount of ex- 
ercise taken, the keenness of the appetite, the state of the 
health and mind, the completeness of the mastication, the 
state of rest or exercise after eating, and various other 
circumstances ; and, above all, the quQrUiiy swdUowed m 
proportion to the gastric juice secreted. And consequently, 
if an experiment be made without regard to these condi- 
tions, and without any thing being recorded except the 
time occupied in digestion in the individual case, the con- 
clusions deduced from it may be most fallacioas* The 
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irery aliment which, taken in full quantity, remains on the 
stomach for hours, may, in a smaller quantity, be entirely 
digested in one-third of the time. Thus, in the fore- 
going table, two and a half hours are set down as the ave- 
rage period required for the chymification of jelly ; and 
yet, in one of Dr Beaumont's experiments, we find that 
eight ounces of that substance were entirely digested in 
ONB hour. So that, if all the other conditions are not 
carefully kept in view at each trial, the results cannot 
possibly be held as conclusive. 

It may be said that, on the occasion just alluded to, 
St Martin's digestion must have been particularly good 
• — and, in truth, it seems to have been so ; for at nine 
o'clock A. M. he breakfasted on soused tripe, pig*s feet, 
bread and coffee, and yet, only one hour I^ter, no vestige 
of any of these savoury things remained in the stomach. 
What renders this result the more remarkable, is the fact, 
that, in another table, a simple breakfast of coffee and 
bread is set down as having required four hours for its 
digestion. The rapid disposal of the same elements with 
the addition of soused tripe and pig's feet, instead of dis- 
proving my position, evidently strengthens it, by shew- 
ing that, if from any cause the digesting power varies 
in intensity, the result obtained from the experiment on 
one kind of food, cannot, with any shew of reason, be 
considered as an accurate index of its rate of digestibility 
•in comparison with that of other kinds. 
' This neglect of the other conditions is accordingly the 
tsircumstance which throws a doubt over the results not 
only of Jyr Beaumont's experiments, but of those of every 
other inquirer. Dr Beaumont indeed candidly admits. 
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that Ilia were performed for tbe porpoae of deraonEtrating 
Other important pripciples connected with dilation, and 
not at all with the view of determining the comparatiTc 
ratesof digestibility of different kinds of aliment; and in 
alladiog to the Tarions requisites for a satisfactory series 
of experiments, he himself justly states, that this would 
lie a Herctilean task which it would take years to acroni- 
plish. In considering the following general results, then) 
the reader ought to bear in mind thai they are only pro- 
hable and approximative, and not strictly demonstrated 
or certain. 

As a general rule, animal food is more easily and 
speedily digested, contains a greater quantity of nutriment 
in a given bulk, and therefore satisfies hunger for n longer 
time, than either herbaceous or farinaceous food ; but, 
apparently from the same cause, it is also more heating 
and stimulating. Minuteness o/' division, and tenderneia 
ofjibre, are shewn by Dr Beaumont's experiments to be 
two grand essentials for the easy digestion of butcher- 
meat; andthedifferentkindsoffisfa, flesh, fowl, and game, 
are found to vary in digestibility chiefly in proportion as 
they approach or depart from these two standard quali- 

Farinaceous food, such as rice, sago, arrow-root or 
gmel, is also rapidly assimilated, and prores less stimu- 
lating to the system than concentrated animal food ; 
but as tt affords no scope for tlie due action of tbe mus- 
cular coat of thestomacb, its exclusive use for any length 
of time seldom fails to weaken that organ and impair di- 
gestion. For the same reason, however, it becomes a very 
appropriate aliment, where stomachic irritation already 
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exigts. When the Btomach is in a healthy state, milk 
is digested almost as easily as farinaceoas food and is 
equally unstimulating'. 

The other kinds of vegetable substanee are the slowest 
of all in undergoing digestion, and very frequently pass 
out of the stomach and through the bowels comparative- 
ly little changed ; and hence the nneaskiess whidi their 
presence so often excites in the intestinal canal, espe- 
dally in persons of weak digestion, owing to the nerves 
of the intestines having a relation to c^yme or digested food, 
and not to substances which resist the action of the gas- 
tric juice. In a given bulk they contain less nutriment, 
and exdte the system less, than any other kind of food ; 
so that they are well adapted for the diet of those in whom 
it is necessary to avoid every kind of stimulus, and who 
are not subjected to great muscular exertion ; but to a p&r-^ 
son undergoing hard labour, they afford inadequate sup- 
port. 

Liquids — soup, for example — do not call into play the 
muscular coat of the stomach, and are so slow of digestion 
where that org^n is already weakened, that they often give 
rise to acidity ; and hence they are unfit for most dys- 
peptic patients. Before the gastric juice can act upon 
them, the fluid part must be absorbed, and the mass thick- 
ened to a proper consistence for imdei^oing the usual 
churning motion. On examining the contents of the sto- 
mach an hour after St Martin had dined on beef-soup, Dr 
Beaumont found that on one occasion the absorption of the 
watery part had been carried so far as to leave the re- 
mainder of even a thicker consistence than after an ordinary 
solid meal, but a similar result follows only when the diges- 
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tire powos are Tcrj rigoroiis. Wken driak k swallowed, 
it ako bcanried off by abaorplioo, aod u not digested or 
allowed to paiss throogh the pylorus. One purpose of 
tins profision seems lo be to preTeot tbe gastric joice 
from beiog rendered ineffideiit by too much dilation. 

Wben the food on which an animal lires is of a highly 
concentrated kind, and contains mndi nonrishment in a 
small balky the iqpparatos of organs provided for its di- 
gestion is on a correspondingly small scale in point of 
extent. Thos, in carnivorous animals, whose food is* 
bulk for balk, tbe most nutritious of all, the stomach and 
intestines are simple and short, the latter not exceeding 
in length more than from one to four or fire times that 
of the body. In herblForons animals, on the other hand, 
whose food is sparingly nutritious, and therefore requires 
to hare a large bulk or volume, the stomach, as we saw 
in a former chapter, is greatly more complicated, and the 
length of the intestines enormously increased. Man, 
being intended to feed on both animal and vegetable sub- 
stances, possesses an organization which holds an inter- 
mediate place between the two extremes. In him neither 
are the intestines so short as in carnivorous animals, nor 
have they the complexity and length characteristic of the 
herbivorous — thus clearly shewing the intentions of Na- 
ture in regard to his food, and at the same time allowing 
him a considerable latitude of adaptation i^hen the force 
of circumstances for a time denies him access to any 
variety. 

Animal food being in general more quickly dig^ested 
than vegetable, and a simpler org^anization being sulfi- 
Vientfor its conversion into chyme, many physiologists 
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bare inferred that this is owing solely to its being already 
of an animal nature, and therefore requiring scarcely any 
change to fit it for becoming a constitutent pdrt of the 
living fibre. But I agree with -Dr Beaumont in think- 
ing that this explanation is more gratuitous than philo- 
sophicali and that the process of chymification implies al- 
most as complete a change in the one instance as in the 
other. In both, the operation of the gastric juice seems 
to be entirely analogous. In both, a complete solution 
takes place, and the chyle into which animal food is ulti- 
mately converted bears no greater resemblance to the 
future animal fibre, than does that produced from vege- 
table aliment. Thus the chyle of a horse, which lives 
exclusively on vegetables, has quite as great a resem- 
blance to its future muscle, as that of a tiger, a lion, or 
a fux has to its future produce. Besides, whether the 
food be animal or vegetable, ths ultimate result of digest 
tion is always the formation of new animal maUer ; but 
in the former case, the nutritive particles are mixed up 
with a smaller proportion of innutritions matter than in 
the latter, and consequently a larger quantity of them 
can be extracted from a given bulk in a shorter time, 
than in the case of vegetables. There are most probably 
also minute differences in the chemical composition of the 
chyle derived from different kinds of food ; but its gene- 
ral nature — ^its fitness for forming new animal tissue — 
and that of the process by which it is produced, are al- 
ways the same. 

Animal food, it is true, affords a more stimulating nu- 
triment than farinaceous and other kinds of vegetable ali- 
ment, and hence it is avoided in diseases of excitement. 
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Bat it seems to me that this stimuliis is owing notoaly 
to its own inherent properties, hot also to its more high- 
ly concentrated state, atid to the much greater quantity of 
chyle which is derived from it than from an eqaal balk of 
vegetable aliment. From the nameroas experiments of 
injecting water, poisons, and other substances into the 
veins, performed by Mi^endie and others, we have di- 
rect proofs that the same agent which, introduced rapidly 
into the system, will sometimes act so powerfully as to 
destroy life, will excite scarcely any perceptible disorder 
if introduced very slowly. Analogy, therefore, bears as 
out in believing that the rapid adnaixture of very nutri- 
tious chyle with the blood may over-stimulate the system, 
when its more gradual introduction would have produced 
no such effect At the same time, there can be no doubt 
that there is abo a greater inherent stimulus in animal 
than in vegetable aliment* 

It seems to be partly for the purpose of obviating the 
evil of the too rapid introduction of nutriment, and part- 
ly for that of varying the stimulus, that Nature has ren- 
dered a certain bulk of food advantageous to digestion, 
and decreed that no animal can long retain its health if 
fed on highly concentrated aliment alone. Dogs fed on 
oil or sugar, which are almost wholly converted into 
chyle, become diseased and die in a few weeks ; and, as 
Dr Paris has acutely remarked, the very capacity of our 
digestive organs is a proof that Nature never intended 
them for the exclusive reception of highly concentrated 
food. Dr Paris refers to post-horses fed chiefly on beans 
and com, as instances among the lower animals of the in- 
salubrity of too condensed nutriment, and shews that they 
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live constantly on the brink of active disease^ and every 
now and then require bleeding, laxatives, and emoUientty 
to keep them in condition. Sportsmen, boxers, and 
others, who train themselves for severe exertion, are ad* 
ditional examples shewing that a similar mode of living 
induces a morbid tension of the system which cannot be 
long kept up without danger* The Kamtschatdales some* 
times live with impunity for months on fish-oil, by wisely 
mixing it up with saw-dust or other indigestible vege- 
table fibre, which has the double advantage of diluting 
the food, and of affording due scope for the action of the 
muscular coat, and thus placing the food in more perfect 
harmony with the constitution of the stomach. 

If the preceding explanation of the more rapid diges- 
tion of animal than of vegetable substances, and the higher 
stimulus which they afford be correct, the common notion 
of the former being more digestible than the latter ioUly 
because there is a greater analogy between animal food 
and the system which it goes to nourish, and therefore a 
smaller change to be undergone, necessarily faBs to the 
ground. If it be true-^which it seems, to be^— that, m 
the natural stote, in a temperate climate, animal food is 
more easily digested than vegetable, the fair inference 
ought rather to be that the system requires the former 
in larger proportion than the latter, and that the gastric 
juice is purposely constituted with reference to this dr«- 
cumstance. Accordingly, in the Arctic Kegions, where 
the climate renders g^eat stimulus necessary, animal food, 
of to us the most indigestible kind — ^that consisting of 
pure fat and oil — is eaten in immense quantities and dir 
gested with enviable facility; while in India and other 
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tropical climates, where much less stimuliis is requited, 
the natires digest vegetable aliment with at least equal 
ease and satisfaction. 

If, as Dr Paris imagines, animal food owes its diges- 
tibility simply to its possessing " a composition analo* 
gous to that of the structure which it is designed to sup- 
ply," and therefore requiring ** little more than division 
and depuration," instead of the alleged << complicated se- 
ries of decompositions and recompositions which must be 
effected before vegetable matter can be animalized or as- 
similated to the body,"* — it follows that butcher-meat 
must in all climates and situations be more digestible than 
vegetables ; and that raw meat, which has the greatest 
analogy of all to the structure of the body, must require 
still less digestive power for its solution and assimilation 
than cooked meat. These propositions, however, are 
i^holly at variance with experience: in particular, the 
effect of cooking is unquestionably to induce a change of 
composition subversive of the analogy on which Dr Paris 
rests his opinion. 

That the easier digestibility of animal food in man 
arises chiefly from its greater adaptation to the qualities 
of the gastric juice, and not from any such analogy as 
that now alluded to, is rendered still more probable by 
the fact, that in him the gastric fluid contains scarcely 
any free acid, except where the diet has consisted for 
«ome time principally of vegetables; whereas it always 
contains a considerable proportion of acid in herbivorous 
creatures. In the latter, moreover, the analogy is quite 
as great between animal substances and their own struc* 

* Paris on Diet, p. 93. 
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tore as in man, and yet to a cow, beef is mnch more in* 
digestible than grass, notwithstanding the *^ decomposi- 
tions and reoompositions** which the latter is supposed 
to require before becoming animaliied. Dr Beanmont is 
therefore quite justified in maintaining, that the process of 
digestion implies as complete a solution and recomposi- 
tion in the case of animal as of vegetable substances ; and 
that the rapidity with which the chymification of either 
is effected depends more on its adaptation to ike proper* 
ties of the gastric juice provided by Nature for its solution^ 
than on the closeness of resemblance cf its own composition 
to that of the body of which it is to become a part. 

Another prevalent notion-^that the digestive appara* 
tus is simpler and shorter in carnivorous than in herbivo* 
rous animals, merely because their food is more analogous 
in composition to their own bodies, and therefore requires 
Idss perfect digestion — seems to me equally unfounded, 
and to be negatived by the fact, that, in the grain-eating 
birds, in the constituent elements of whose food there is 
no such analogy, the intestines nevertheless scarcely ex- 
ceed in length those of carnivorous birds — a circumstance 
at variance with the notion of length being necessary 
soldy on account of the great elaboration required for 
the conversion of vegetable into animal substance. The 
true principle-— and it is important to notice it, as the 
error is generally adopted — appears to be, that where the 
food of the animal contains much nutriment in a smaU 
bulk, Uiere the stomach and intestinal canal are simple 
and short ; but where, on the contrary, it contains lit- 
tle nutriment in a large bulk, there great capacity, com- 
plexity, and length become requisite to enable the ani- 
mal to elaborate a sufficiency of nourishment for its sub» 
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sistence, by taking in the requisite qnantity from irhich it 
is to be derived. Accordingly, in the elephant and some 
other herbivorons animals we find the capacity to depend 
not on the length, but oif Ae width and increased surface 
of the intestine, or, in other words, on the greater calibre 
of its cavity ; whereas, in some fishes which live on very 
concentrated aliment, the intestinal canal is not much 
more than the length of the body — thus shewing that the 
common opinion on the subject is utterly untenable. 

Before concluding his experiments on the agents em- 
ployed in digestion, Dr Beaumont made many observa- 
tions with a view to ascertain whether any increase of 
temperature occurs during that process. By intro- 
ducing a thermometer with a long stem at the external 
opening into St Martin's stomach, both before and duritig 
chymification, he succeeded in obtaining very accurate in- 
formation on this point. In two or three of the experi- 
ments the heat of the stomach seemed to be increased 
after taking food, but in by far the greater number the 
temperature remained the same. It appears, however, 
that the variations of the atmosphere produce a sensi- 
ble change on the heat of the stomach — a dry air in- 
creasing and a moist air diminiihing it. The ordinary 
temperature may be estimated at 100° Fahr., and in se- 
veral instances it was higher at the pyloric than at the 
cardiac end. On one cloudy, damp, and rainy day, the 
thermometer rose only to 94°, and on another to 96°; 
whereas next day, when the weather was clear and dry, 
it rose to 99°, and on that following, when the weather 
was both clear and cold, to 100°. On several occasiftns 
it rose as high as 102°, and once to 103° ; but these were 
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fifter exereke, which was always obserreS to cause an 
increase of two or ihree deg^es. We have already seen 
Hhat artificial digestion h entirely arrested by cold, and 
k resumed en xaising the ted|)ihitaFe to ordinary blood 
lieat. 

Sach, then, are the phenomena and conditions of 
healthy digestion, and such i^ the light thrown upon 
them both by the valuable publication of the American 
physiologist. Before leaving this branch of the subject, 
however, it may be useful to lay before the reader, as a 
kind of summary, the principal inferences deduced by Dr 
Beaumont from his numerous experiments and observa- 
tions. But in doing so 1 shall attempt to arrange the 
results in their natural order; for in the original work 
ihey are given without reference either to logical sequence 
or to time. 



INFERENCflS FKOM DR BEAUMONT's EXPERIMENTS AND 

OBSERVATIONS. * 

1. That hunger is the effect of distention of the vessels 

that secrete the gastric juice. 

2. That the processes of mastication^ insalivation, and 

* The infereaces are given in Dr Beaumont's own words, and tbe 
italics also are his. It is needless to say that Dr Beaumont does not pre- 
sent these inferences as discoveries. Most of them were known before ; 
but he has the merit of adding greatly to the strength of the evidence on 
which they rest, and of substituting certainty for doubt in many instances. 
The very title of *' Inferences** which he modestly gives them, implies that he 
does not even consider them as proved, and still less as disroveriee ; although 
a learned reviewer of the first edition charges him with this presumption. 
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deffbtjiikmy in an abstract point of Tiew> do not in 
anj way affect the digestion of the food ; or, in 
other words, when food is introduced ^Qrectly into 
the stomach in a fitoely dirided state, without these 
previous steps, it is as readily and as perfectly di* 
gested as when they have been taken. 

3. That 9alha does not possess the properties of an ali- 

mentary solvent. 

4. That the (Xffent of chymification is the gasbriejuice. 

5. That the pure gastric juice is fluid, clear and troTU" 

parent ; without odour ; a litde salt ; and percepti- 
bly acid, 

6. That it contmns free muriatic aeidf and some other 

active chemical principles. 

7. That it is never found ,^iee in the gastric cavity ; but 

is always excited to discharge itself by the intro- 
duction of food or other irritants. 

8. That it Is secreted from vessels distinct from the 

mucous foUicIes. 

9. That it is seldom obtained pure, but is generally 

mixed with mucus, and sometimes with saliva. 
When pure it is capable of being kept for months, 
and perhaps for years. 

10. That it coagulates albumen, and afterwards dissolves 

the coagvlce. 

1 1. That it checks the progress of putrefaction. 

12. That it acts as a solvent of food, and alters its pro- 

perties. 

13. That, like other chemical agents, it commences its 

action on food as soon as it comes in contact with 
it. 
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14. That it is capable of combining with a certain and 

fixed qtumUiy of food, and when more aliment is 
presented for its action than it will dissolve, dis- 
turbance of the stomachy or << indigestion/' will en- 
sue. 

15. That its action is facilitated by the warmth and mo* 

iions of the stomach. 

16. That it becomes inti^nately mixed and blended with 

the ingestsB in the stomach by the motions of that 
organ. 

17. That it hinvariably the same substanee, modified only 

by admixtare with other fluids. 

1 8. That the motions of the stomach prodnee a constant 

churning of its contents, and admixture of food and 
gastric juice. 

19. That these motions are in two directions, transversely 

and longitudinally, 

20. That no other fluid produces the same effect on food 

that gastric juice does ; and that it is the only sol- 
vent of aliment, 

21. That the action of the stomach and its fluids is the 

same on all kinds of diet. 

22. That solid food, of a certain texture, is easier of di- 

gestion th&n ^uid, 

23. That animal and farinaceous aliments are more easy 

of digestion than vegetable, 

24. That the susceptibility of digestion does not, how- 

ever, depend altogether upon natural or chemical 
distinctions. 

25. That digestion is facilitated by minuteness of division 

and tenderness of fibre ; and retarded by opposite 
qualities. 
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26. That the ultimate principles of aliment are always 

the same, from whatever food they may be ob- 
tained. 

27. That chyme is Jumiogeneous^ but variable in its oo/our 

and consistence. 

28. That, towards the latter stages of cbymification, it 

becomes more acid and stimtdaHnff^f and passes more 
rapidly from the stomach. 

29. That the irmer coat of the stomach is of a p&lepink 

colour, varying in its hues, according to its full or 
empty state. 

30. That, in health, it is sheathed with mueus. 

81. That the appearance of the interior of the stomach, 
in disease, is essentially different from that of its 
healthy state. 

32. That stiniulating condiments are injiiridus to the 

healthy stonrach. 

33. That the use of ardent spirits always produces disease 

of the stomach if persevered in. 

34. That watery ardent spirits, and most other ^wic^, are 

not affected by the gastric juice, but pass from the 
stomach soon after they have been received. 

35. That the quantity of food generally taken is more 

than the wants of the system require ; and that 
such excess, if persevered in, generally produces 
not only functional aberration, but disease of the 
coats of the stomach. 

36. That hulk as well as nutriment is necessary to the 

articles of diet. 
37; That hile is not ordinarily found in the stomach, and 
is not commonly necessary for the digestion of the 
food ; but. 
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38. That when oily food has been used it assists its di- 

gestion. 

39. That oily food is difficult of digestion, though it con- 

tains a large proportion of the nutrient principles. 

40. That the digestibility of aliment does not depend 

upon the quantity of nutrient principles that it 
contains. 

41. That the natural temperature of the stomach is about 

100° Fahrenheit. 

42. That the temperature is not elevated by the ingestion 

of food. 

43. That exercise elevates the temperature ; and that sleep 

or rest^ in a recumbent position, depresses it. 

44. That gentle exercise facilitates the digestion of food. 

45. That the time required for that purpose is various, 

depending upon the quantity and quality of the 
food, state of the stomach, &c. ; but that the time 
ordinarily required for the disposal of a moderate 
meal of the fibrous parts of meat, with bread, d^c, 
is from three to three and a half hours. 

A few more inferences are given, but are here omitted 
because they refer exclusively to the ehyle^ which has not 
yet been treated of. The first is probably erroneous, and 
the second and seventeenth are, perhaps, too strongly ex« 
pressed. A complete cluuige of diet, for example, causes 
some variation in the gastric juice, although the latter 
inference, taken in a literal sense, affirms the contrary. 
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CHAPTER IV. 

CHYLIFICATION, AND THE ORGANS CONCERNED IN IT. 

Chylification — Not well known.— -Orguu concerned in it. — The intM- 
tinal cana] — Its general structure. — Peritoneal coat — ^Mesentery- 
Muscular coat — Uses of these. — Air in intestines—Uses of. — Mucous 
coat— Analogous to skin — The seat of excretion and absorption.— 
Mucous glands— Absorbent yessels— Course of chyle towards the 
heart.— Nerres of mucous coat.— Action of bowels explained— In- 
dividual structure of intestines — The Duodennm— Jejunum— and 
Deum.— Liver and pancreas concerned in chylification-^Their situa- 
tion and uses. — Bile, its origin and uses.- The pancreas— Its juico— . 
The jejunum described-~The ileum — Coecum^Coloa— and Rectum* 
—Peristaltic motion of bowels— Aids to it. — Digestion of vegetables 
begins in stomach but often finished in the bowels.— Illustration from 
the hor8e-.-.Coufirmation by Dupuytren. 

The conversion of food into cbyme, an operation which, 
as we have seen, takes place in the stomach, is only one 
of the series of changes which aliment undergoes before 
becoming fit to be assimilated with the living body ; and 
the next process which we have to notice is chyUfieoHon^ 
or that by which chyme is converted into ehyle. 

In proportion as chyme is formed from the food, it is 
gradually propelled, as already shewn^ through the py- 
loric orifice of the stomach into the duodenum or begin- 
ning of the small intestine. On its arrival there, it is 
acted upon by the hile from the liver, and the pancreatic 
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Juice from tbe pancreas ; and tbe remit is the se'paratiofi 
of the chyme into two distinct substances, — ^the one a 
milky- white fluid called chyte, which ds absorbed into the 
system, and forms nutriment, — and thd other a yellowish 
and more consistent mass, which is the indigestible re- 
mains of the food, and which, after traversing the whole 
length of the intestinal canal, and being there mixed with 
the waste matter separated from the blood in order to 
be thrown out of the system through the same chanuel, 
is at last expelled in the form oifceees m excrement. 

If physiologists experience much difficulty in satisfac^ 
torily explaining all the phenomena of cht/mification or 
ftomach'digestion, the reflecting reader will not be sur- 
prised to learn that they are still more puzzled to account 
for those of chylification or intestinal digestion. The organs 
concerned in the latter are so deep-seated and inaccessi* 
ble during life, that very few opportunities occur .of ob- 
taining accurate information on the subject ; and, there- 
fore, in what follows, I shall not enter into disputed or 
intricate details, but confine myself to such general views 
as are not contested, and as the reader may easily un- 
derstand. Fortunately, ignorance of this branch of th0 
inquiry is of less practical importance than if it extended 
to stomachic digestion also ; because such is the harmony 
between all the parts of the system, that whatever con- 
duces to the perfect accomplishment of the first stage of 
the process, chymification^ is in so far equally conducive 
to the proper fulfilment of chylificaticm or intestinal di- 
gestion. 

The simple fact, indeed, of our having no dir^ con- 
trol over the process of chylification, and of our being 
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able to modify it only by varying, tbrough the mediant 
of the stomach, the elements oat of which chyle is to be 
fonned and the mode in which they shall be dig^ted, is 
a proof that, practically speaking, it is chiefly the laws or 
conditions of stomachic digestion which are intended to 
r^alate our conduct ; and that, in obeying them, we in 
reality obey also those of intestinal digestion. 

The organs concerned in chylification are the duodc* 
num, the livery and the pancreas ; but in order to avoid 
repetition, I shall, in describing the first, notice also the 
remainder of the intestine. 

The iniestlne or intestinal canals as represented in the 
subjoined figure, begins at the pyloric orifice of the sto-* 
mach P, and after many windings and turnings, called 
aonvolutioTis (from the Latin word convolutusy rolled or 
folded together), terminates in the rectum or straight gut 
Y, at the external orifice called the anus. Although 
continuous throughout its whole extent, the intestinal 
tube is nevertheless divided by anatomists into six por- 
tions, to each of which a difierent name is assigned t the 
distinction between some of these is more nominal than 
real, but it still continues to be made on account of its 
convenience. 

The first grand division is into the small and great in- 
testines ; the former beginning at the stomach, inolnding 
all the convolutions marked R S S S S, — and the latter be- 
ginning at T, where the small intestine terminates, and 
including the large gut U U U U X Y Y, which surrounds, 
and is partly hidden by, the other bowels. 

The small intestines, again, are subdivided into thre^ 
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rectum. Of tlie whole length, the small intestines consti- 
tute by much the greater part, and they differ gomewbat 
from the larger in function as well as in magnitude. 

In structure, the intestines exhibit a great analogy with 
tiie stomach. They consist, in common with it, of tlireu 
coats or layers of membrane; the outer or perilaneal, — 
the middle or muxular, — and the internal, mucous, or 
villous. 

The periloneal coat ia the white, firm, smooth, shining, 
and moist membrane, seen on the ontside of the intestine 
OD opening the cavity of the abdomen. It serves b(ith 
AS s support and as a medium of nttachment to fix tlie 
intestioe in its place. By its smooth, soft, and lubri- 
cated snrface, it admits readily of the change of place 
among the bowels necessarily produced by respiration, 
exercise, and even by different degrees of distention 
of the bowels themselves. Every time we breathe, an 
undulating motion is communicated to the whole intes- 
tines, which facilitates their action, but which coold not 
take place unless they were capable of gliding easily and 
freely over each other. The peritoneal coat, being 
strong, extensible, and elastic, Js very useful also as a 
Hupport to the other coats. 

The peritoneal coat, after forming the outer covering 
of the intestine, represented by the dotted line ronnd the 
circle I in the figure on neict page, is continued from it 
in the form of a double membrane (represented by tlie 
two dotted lines) towards the spine S, to which it is first 
firmly attached by cellular substance ; after which the 
folds again separate, each being continued or reflecitd, as 
it is called, over the whole ioDer substance of the cavity 
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^f the abdomen in the conrse shewn by the dotted line^ 
the figure itself representing a transverse section of the 
libdomen. By this arrangement two important objects 




are attained. Firsty the abdominal peritoneum AP forms 
a soft lubricated surface, corresponding to that of the 
bowels themselves ; and, secondly^ a firm point of attach* 
ment for the bowels is secured, by which they may be 
supported in their proper places, and at the same time 
admit of some change of position. The floating portion 
of the peritoneum M, by which the attachment is effect- 
ed, is called the meserUen/ (from fito^f mesos, the middle, 
and tm^cv, enteron^ intestine). But the intestinal canal 
being so much longer than the portion of the spine, to 
which the mesentery is attached, the latter is necessarily 
disposed in folds converging towards the spine, some- 
thing like the folds of a fan converging towards its nar- 
row end. In this way, the mesentery, besides serving 
as a support to the g^it, serves also to receive and afford 
protection to the numerous vessels, nerves, and lacteals 
which are copiously ramified on every portion, particu- 
larly of the small intestines. This feature, however, 
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wHl be better nnderstood by inspecting tbe wood-cat on 
page 163, representing ti portion of the bowel II, as at- 
tached to the spines "by the mesentery MM, along which 
the absorbent vessels or lacteals LL are seen to pass 
from the gut towards the thoracic duct T D. 

The portion of peritoneum by which the small intes- 
tines are fixed to the spine, constitutes what is properly 
called the mescTUery. That portion by which the larger 
bowel is attached is called the mesocolon^ from its en- 
closing the colon ; but in other respects the membrane 
presents no di£Ference. 

The muscular coat is composed principally of transverse 
and longitudinal fibres^ and its sole object here, as else- 
where, i^ to effect motioju By the alternate contraction 
of the two kinds of fibres, the contents of the gut are 
gradually propelled in a downward direction, just as we 
see a motion propagated from one end of a worm to the 
other ; and hence it is sometimes called the vermicular or 
worm-like motion (from vermis, a worm). Some nauseating 
substances, such as emetics, have the power of inverting the 
order of the muscular contractions, and directing the 
contents upwards instead of downwards — whence vo- 
miting ultimately arises. Other substances, again, have 
the property of exciting the natural action to a higher 
degree, and consequently propelling the contents faster 
downwards — in other words, of purging. Rhubarb, aloes, 
and similar laxatives, especially when combined with tonics, 
act in this way, and are consequently best adapted for 
obviating the kind of costiveness which arises from im- 
perfect intestinal contraction. In a natural mode of life^ 
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tlie musculttr coat is greatly aided in its Operation hj the 
large afodoininal and thoracic mosclesi Inroiight powerfol* 
ly and freqnendy into play during active exercise and 
eDiployments. When this aid is withdrawn, as it is in 
sedentary people, the intestinal action often proTOs in^ 
sufficient for the purpose ; and .hence the costiveness which 
is so invariable an attendant on most females, literary 
men, and others, whose occupations deprive them of ae^ 
tive mascular exercise in the open air. In females, the 
use of tight stays renders the free expansion of the chest 
and corresponding motion of the abdomen, altogether 
impossible, and thus i^gravates the evils of their seden- 
tary mode of life. Hence also the peculiar fitness, ia 
such cases, of the class of purgatives above alluded to» 
in preference to those of a saline nature, which act chiefly 
by stimulating the mucous surface to farther secretion. 

In addition to the ordinary longitudinal and transverse 
fibres, the colon presents three remarkable muscular bands 
running along its whole length, and one of which is re* 
presented on the colon in tlie figure on page 155. On 
the rectum all the three bands are seen. It is in the 
colon and rectum that the l^culent matter accumulates 
before it is thrown out of the bowels, and these bands 
are useful chiefly by adding to their propelling power. 

The natural tendency of muscular fibre being to con- 
tract it may naturally be supposed that, after the intes- 
tine is emptied, its opposite sides will come into contact, 
and, by thus obliterating the cavity altogether, present an 
obstacle to the subsequent passage of any solid matter. 
But on inspecting the abdomen after death, we rarely 
meet with any considerable portion thus contracted ; anfi 
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in g'eneral, the whole inteBtines are distended to a greater 
or less degree, according to circumstances. The agent 
hj which this effect is brought about, is one known more 
faraillarly by the inconveniences and pain to which it 
giveit rise when in excess, than by its proper uses, which 
are neverthelesB important. 1 allude to the presence of 
air in the bowels, which is as necessary to their healthy 
action as their mnsculiir contraction itself. Air, in fact, 
by its expansive energy, forms the antagonist power to 
the muscular coat, and serves to dilate the bowel after 
the requisite contraction has propelled its contents. A 
certain degree of distention, indeed, not only is a stimu- 
lus to farther muscular contraction, but is useful in faci> 
litating the passage of the subsequent portions of the fe- 
culent matter ; and hence the injection of air into the 
bowels in large quantity, has lately been employed suc- 
cessfully in overcoming obstinate constipation. 

The mucous, internal, or villous coat of the intestine, 
also resembles in mauy respects that of the stomach. It 
is a soft velvety membrane, full of wrinkles or folds 
through the greater part of its course, by means of whitli 
its surface is greatly increased in extent, so as to afford 
ample space for the ramification of the bloodvessels, 
nerves, and absorbents, with which it is very plentifully 
supplied. The cut on p. 173 will convey some idea of 
its appearance, as seen in the smaller intestine. So far 
as nntrition is concerned, the mucous coat is the truly 
usential part of the howel. It alone is in direct contact 
with the chyme, and in its cavity the bile and pancreatic 
juice perform their respective parts, and give rise to the 
formation of chyle, which is afterwards ti'ansmitted from 
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Its surface into the general system. The peritoneal and 
moscolar coats are nsefol only in a£Fording protection, and 
oommnnicating the power of propelling its contents. 

The mncons coat appears on examination to be so en^ 
tirely continnous with the skin, that no line of demarca* 
tion can be detected between them either at the month 
or at the anus. In structure they greatly resemble each 
other, and the sympathy between them is well known to 
be very rapid and intimate. Eruptions on the skin, for 
example, are almost always owing to disorder of the di- 
gestive organs ; and bowel-complaint, on the other hand^ 
is often produced by a sudden chill on the surface. In 
like manner, in enormous eaters like those formerly men- 
tioned, an immense exhalation takes place from both the 
skin and the bowels, and in many instances the one sup- 
plies the place of the other in a considerable degree. 
We have seen, moreover, that in the lowest tribes of 
animals, the digesting surfaces and skin are not only un- 
distinguishable, but actually convertible into each other 
by the simple process of turning the animal inside out, 
when each will perform the function of the other as well 
as if it had never done any thing else. 

In common with the skin, too, the mncoas coat is 
charged with the double function of excretion and ah' 
sorption. For the former, it is eminently fitted by iter 
plentiful supply of blood, and by the great number of 
minute vessels ramified on its surface, from the extremi- 
ties of which the excretion takes place. It is by this 
channel that much of the waste matter requiring to be 
removed from the body is thrown out. Being poured 
into the cavity of the intestine from the small arterial 

o 
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branclies, it mixes lliers n-ith the indigestible restdo 
of ibe food nnd bile, and, nnilcd with them, forma tbfrfl 
common fieces or cjicremenl. When the blood is eud* 9 
denlf repelled from the surface by a cliill, and throw 
upon tlieee veaseU in large quantity, the natural extre- 
lion is sometiineB increased to such an extent as to con- 
stitute bow el- com plaint ; while at other times, that pe- 
culiar form of action is induced which constitutes inflam- 
mation. The local stimnlus of some kinds of food, and . 
of many medical substances, also eiccites the secretion to 
unusoal activity. Salts, for instance, have this effect, and 
thus often produce numerous flnid evacuations, the sub- 
stance or materials of which did not before exist in the 
bowels 1 nnd hence the mistake into which many fall, of 
taking more medicine on the ground of this effect proving 
that much stuff was lodged in the bowels — when, in fact, 
it was not onlyremovcd but created bythe physic. It is 
from exciting a fluid discharge of tliis description, that 
saline purgatives are so useful for lowering the tone of 
the system when that is required ; but, for the same rea- 
§on, they are most improper where relaxation and debi- 
lity already exist. In Asiatic cholera, almost the whole 
fluids of the body are carried off by this channel, leaving 
the blood too thick in consistence to circulate longer 
til rough the smaller vessels. 

The excretions from the minute arterial branches ra- 
mified on the internal coat are mingled with a bland 
fluid from the mucous follicles, tbc evident use of which 
t> to protect from injury the sensitive surface of the 
intestine. Occasionally, however, the mucous secre- 
tion becomes so abundant and viscid, as to adhere with 
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unnsual force, and to impede tlie furmntion and absorp- 
tion of the chyle, and evea the action of the niual parga- 
tires. Worma are theu common, and cannot be expel- 
led except hy remedies which tend to remove the mnenf 
in wfaiclL they live imbedded. 

To fit the macous coat for its office of absorption, an 
immenae number of minnte Tessels, called a&«orienlf,.ara 
ramified on its internal surface, the nature and purpoae* 
of which tire analogous to those mentioned in the forr 
mer Tolome when degoribing the fanctioiu of the skin.* 
In both structures the abeorbents are small capilltu'y or 
hair-sized vessels, so infinite in number that at least one 
goes to every tittle point or ptgrilla. Those whidi open 
upon the inner surface of the smaller intestines, ^nd 
which suck in or absorb the chyle, are called Utcleal ab- 
torbetUs, or simply the lacleals or milk- vessels (marked LL 
liL in the subjoined wood-cut), from the white colunr of 
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ibo chyle shining through them and giving them tlie ap- 
I>earnnce of reaaeU full of milk. In that part of the gnt 
they are so numerous that erery minute point of the vil- 
lous coat may be seen by the aid of a microscope to con- 
tain one with its mouth open to receive the chyle as fast 
»f it IS formed. Even in the co!on the absorbents are 
numerous ; but, as all traces of chyle have there disap- 
peared, they are much fewer than in the smaller intes- 
lines. In the colon they serve chiefly to remove the 
more watery portions of the intestinal contents, by which 
means the fa>ces are rendered more solid and less bulky, 
and therefore better adapted for being retained for a time 
without inconvenience. It sometimes happens that when 
food or medicine cannot be swallowed in the usual war, 
life is preserved by injecting it into the bowels ; in which 
case the absorbents of the large gut become active, and 
carry it into the system. Strong soups, milk, opium, 
laxatives, and other remedies are often administered in 
the same way, when any reason exists against giving them 
by the mouth. 

There arc absorbents in every atmcture of the body, 
because there are everywhere waste particles to be taken 
up and removed ; but, except iu the case of the lacteals, 
their contents are limpid or colourless, and hence in other 
places they ore called lymphatics ; in almost every other 
respect, however, the two clasBes of vessels are analogous 
to each other. 

The peculiar property by which tlie minute lacteal ves- 
sels imbibe or take up the white chyle is nut well under- 
stood. From the fact in physics that liquids rise in fa- 
pillary tubes, the inference has beea drawn that absorp- 



INTBSTIME — ^MUCOUS COAT^XTS ABSORBfENTS. 165 

tion in liTing ressels also takes place from capillary at- 
traction. But in the animal body the application of the 
principle is undoubtedly modified by the properties pe- 
culiar to organization, and one of the most remarkable 
proofs of this is the circumstance of the absorbent vessels 
in different situations having to some extent a specific 
adaptation to the qualities of the substances upon which 
they are severally destined to act. At one time, indeed, 
it was supposed that the principle of exclusive adaptation 
was so complete that every absorbent vessel was perma- 
nently shut to every thing except its own peculiar object, 
and that, from amidst many elements, each selected its 
own with unerring tact. But of late it has been proved 
tliat the absorbents are less rigidly discriminating than 
was previously supposed, and that substances are readily 
taken up by them which Nature never intended them to 
receive. In mixing madder with the food of fowls, for 
example, for the purpose of dyeing their bones, the co- 
louring matter of the root is taken up without difficulty 
by the absorbents along with the chyle, although madder 
was certainly never intended to be their natural stimu- 
lus. But even admitting this latitude in its fullest ex- 
tent, there still exist a fitness and peculiarity of relation 
between the absorbents and their proper objects, which 
renders the latter more accessible to them than to any fo- 
reign body. 

The lacteal vessels are most easily seen an hour or 
two after a meal ; because they are then fully distended 
with chyle, even in their smaller branches. The latter, 
indeed, may then be distinctly traced proceeding from 
the different portions of intestine, and gradually coales- 
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cing into larger tranln, as seen > 

at LL in ibe figore on p. 1 
Tliese, again, terminate in i 
reasd called the thoracic dnct > 
(tbe banning of which is seen 
at T D in the lame fignre), by '° 
which the chyle is conveyed 
almost in a direct conrse along 
the spine, and which is repre- 
sented at D D D D in the an- : 
nexed cnt On its arrival at 
the upper part of thecbeit,the 
tbnracic dact crosses over and 
opens into the enbclavian vein , 
8, jOHt before the tatter reacbes 
the right side of the heart, so 
that the chyle ts there poured 
into the circulating current of 
tbe vmoui blood. 

Snch is the conrse of the 
chyle. But the lacteal ab- 
sorbents, in their progress from the ii 
racic duct, pass through tbe small glnndular bodies called 
the mesenteric glands (M G, p. 163), where some change, 
Iho nature of which is not at all understood, is produced 
upon the chyle, but which seems nerertheless to be of 
importance to its constitution. Where these glands are 
hardened and enlarged, as they often are in scrofulous 
children with large prominent bellies and thin bodies, 
nutrition is greatly impaired, although the appetite and 
stomachic digestion remain comparatively unaffected. 
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The reason why the chyle is carried so far, to be pour- 
ed into the current of the Tenons blood just before the 
latter reaches the right side of the heart, is on considera-* 
tion not less obyious than cogent. Chyle itself is not 
fitted to become a constituent part of the animal frame. 
Before it can become so it must be converted into blood ; 
and this can be effected only by exposing it to the action 
of the air in the air-cells of the lungs in a state of inti- 
mate mixture with the renous blood. This admixture^ 
again, is insured by the gradual way in which the chyle 
advances along the thoracic duct and falls into the circu- 
lating current almost drop by drop ; and it takes place 
just before the dark blood has finished its course, and is 
again subjected to complete aeration in its passage through 
the lungs. As explained in the former Tolume, this 
aeration is so indispensable to the renovation of the old 
and the formation of new blood, that whenever it is ren- 
dered imperfect, either by obstructions in the lungs them- 
selves or by the absence of a sufficiently pure air with- 
out, the result is invariably injurious to health ; because 
the blood, being no longer properly constituted, becomes 
incapable of furnishing a healthy stimulus and nourish* 
ment to all the parts of the body. Hence the rapid 
'* decline'' which follows the appearance of pulmonary 
consumption, and other diseases affecting the structure 
and interrupting the functions of the lungs. 
~ Every body knows as a fact that bad air is hurtful, 
and that wasting disease of the lungs is attended with 
rapid loss of flesh and strength ; but the manner in which 
these effects are produced is not so familiarly known. 
Yet, in a practical point of view, a knowledge of the 



principle is highly important. Properly considered, tt- 
gpiration h in reality the compUlion of dilation. Tlw 
vlomacli may convert the food into chyme, the small in- 
testines may convert the chyme into chyle, and the aH- 
sorbenta may take up the latter and duly convey it into 
the circulating' system ; but unless it undergo the neces- 
sary change in the air-celh of the lungs it will not con- 
stitute good blood or afford due nourishment to the body. 
Hence it is that those among the working classes who 
are much confined in an impure and insalubrious atmo- 
sphere, even when plentifully supplied with food, are 
generally thin and ill -nourished ; and henre those who. 
along with good digestion, have small narrow chests and 
very limited respiration, are commonly found to be con- 
ititationally lean, — while those who, along with good di- 
gestion, have amply developed lungs and free and power- 
ful respiration, are at the same time remarkxble for pro- 
jMrdonal vigour of nutrition and stoutness of body. It 
is on ibis account that in chronic pulmonary disease re- 
covery is always to be distrusted, unletis, along with the 
disappearance of the prominent symptoms, restoration of 
the lost flesh occurs. If nutrition remains impaired, how- 
ever great the relief may be in other respects, there is 
reason to believe that the lungs are still so evten^vely 
diseased ils to injure their functions, and that, on the ap- 
plication of any fresh exciting cause, the dormant mis- 
chief will resume its activity. In such cases, when sto- 
machic digestion is sound, a full diet generally over-sti- 
nialatea the system, by pouring into the blood more 
cliyle than the lungs are able to assimilate; in conse- 
quence of which it is difi'used over the whole body in an 
imperfect state of preparation. 



INTESTINE-r-NERVES OF THE MfTCOUS COAT, 169 

The mucous membraBe is, like the skin, well provided 
with nerves, and has a mode of sensation peculiar to it* 
self. Every villous point indeed has a nervous fibre' ra- 
mified on it, to give it the necessary sensibility to its own 
stimuli. It is true we are not conscious in health of the 
impressions made on the intestinal nerves ; but this, as 
already shewn in describing the stomach, is a privilege 
and not a defect. They recognise their appropriate sti- 
muli, and cause the necessary actions to follow without 
requiring aid from the will. But when they meet with 
substances which ought not to be there, such as pieces 
of undigested food, or foreign bodies which have no natu- 
ral relation to their constitution, they immediately indi- 
cate uneasiness, and excite the muscular contractions to 
rid them of the ofiending cause. 

To secure full and natural action in the intestinal ca- 
nal, several principal conditions are thus necessary, fail- 
ure of any of which may impair their activity. The first 
condition is well-digested chyme and chyle ; the second, 
a due quantity and quality of mucous and vascular secre- 
tions from the villous coat ; the third, full contractile 
power in the muscular fibres of the intestine, and free 
action of the abdominid and respiratory muscles ; and the 
last a due nervous sensibility to receive impressions and 
communicate the necessary stimulus. And hence, when 
the bowels act imperfectly, it is of importance to ascer- 
tain to what cause the inability is to be ascribed, that an 
appropriate treatment may be devised. 

Such are the general structure and uses of the intestinal 
canal ; but there are modifications in its individual por« 
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tioas on whieh itmay be right to offer a few additional 
remarks. We shaQ begin w^ dio t iw o dm rn m * 

The duodemwrn (firom dwodgm^ twdlTO^ being oonridored 
equal in length to twdre finger-lNraadtlis) coounenees at 
the pyloric orifice of the stomach, from which it crosses 
OTtf nnder the lower surface of the lirer, towards the 
rig^t side ; it then descends in frmit of die right kidney, 
and there forming a second cnrTe» it proceeds again to- 
wards the lefi, and a little beyond the spinal oolomn ter« 
minates in the jejnnam^ It thus describes a coarse like 
the letter CS| and has its convexity turned towards the 
right, while the pancreas or sweetbread (P P) lies in the 
space enclosed by its concavity. To enaUe the reader 
to form some notion of the relative position of these part% 
I have introduced a woo4*cttt on the next page, shewing 
the situations and appearance of the different organs af- 
ter the intestines, as in the figure on page 155, have been 
removed from the body. The letters LLLL point out 
the inferior surface of the liver, a little raised from its 
natural position to shew the gall-blader and the pan* 
creas P P, round the, right end of whieh the duodenum 
is curved. S indicates die spleen, with a vacant space 
over it| in which the stomach lies. The kidneys, K K, 
lie one on each side of the spine ; and the two pipes U U 
are the ureters which convey their secreted fluid to the 
bladder B. The letters A A indicate the great artery 
(the aorta), through which the nutritive blood descends 
to supply the bowels and lower parts of the body; and 
VV mark the corresponding vein (the cava), by which 
the dark blood returns from the extr«nities towards the 
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uf the Spine, is fixed firmly down in its position hy the 
connecting membrane, and is not left to float loosely in 
the cavity of the abdomen or belly. Had it not been tied 
down in this way, it would not only hare acted by ila 
weight as a continual drag upon the stomach and dis- 
turbed its functions, but liicewiso have been constantly 
altering its own relation to the pancreatic and hepatic 
(or liver) duets, and thereby affecting; the flow of their 
respective fluids into its cavity, by which the chylificatioti 
would have often been interrupted. 

The duodenum is much smaller in diameter than the 
stomach, but larger than the_;i^un»in or i&um; audita mus- 
cular coat is also thicker. From its size and the import- 
ance of the changes effected in it, it has been considered 
by Bome as a secondary stomach or ventrictdm suoeeniu- 
rialvs. Its mucous coat, which has a soft velvety feel, 
presents a greater multitude uf the folds or plaits already 
described. Bud which have for their object to extend its 
surface and delay the passage of the chyme. Some no- 
1 of their appearance may be formed from the sub- 
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joined wood-cut. These folds or rug€e are called valvule 
otmnivehtes or folding vahesy and are inherent in the na- 
ture of the mucous coat, and not produced by mere folds 
of the whole thickness of the intestine, consequently they 
exist even when the latter is distended. They are com- 
paratively few in number in the part of the duodenum 
near the stomach, and gradually multiply in the course 
downwards till they arrive at the maximum of develop- 
ment at its lower end and in the jejunum : they again 
diminish in the ileum, and disappear altogether in the 
large gut. The bloodvessels and nerves of the duode- 
num are extremely numerous, and indicate the import- 
ance of its functions. 

The duodenum serves to receive the chyme as it issues 
from the stomiEidi, and to prepare it for the farther 
changes which it is about to undergo. But as other or- 
gans, namely the liver and pancreas^ are directly con- 
cerned along with the duodenum in effecting chylification, 
it will be proper to take a cursory view of them also 
before describing the rest of the intestine. 

The liver (LLLL, p. 171) is a very large glandular bo- 
dy lying under the short ribs of the right side, immediate- 
ly below the diaphragm or midriff, to which it is attached 
by strong lig^amentarybainds, which sustain its weight and 
keep it in its place. Its office is to secrete the bile, but 
it differs in one important particular from every other 
secreting organ. Its secretion is derived, not, as in other 
instances, from the arterial or nutritive blood, but from 
the vewHu or exhausted blood, which is collected from 
all the abdominal organs, and transmitted through it for 
this purpose on its way back to the heart. From this 
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peculiarity, it is legitimately enough inferred that tlie 
liver serves the double purpose of providing a fluid in- 
dispengable for chytitication and the proper action of the 
bowels as organs of excretion, and also of separating 
from the venous blood useless or spent materials, nhicb 
require to be thrown out of the system. The influence 
of the bile as a stimulant to the bowels is proved by the 
fact that costireness ensues when it is deficient in quan- 
tity, and an opposite condition when the secretion is re- 
dundant, as during the heat of autumn. 

SiU is a bitter, viscid, greenish -yellow fluid, the taste 
and general appearance of which are familiar to most 
people, and the office of which in the animal economy 
must he one of no small moment, if it be justly charge- 
able with even a tenth part of the catalogue of human 
ills which are laid to its account. Its secretion seems to 
go' on contiuuonsly ; hut the quantity produced depends 
much on the amount of venous blood wliich is circula- 
ting through the liver at the time. Hence, in health, it 
is always greatest soon afler a meal ; because, as we have 
already seen, the supply of blood in both the arteries 
and the veins connected with digestion is then at its 
maximum. 

But as the secretion of tbe bile is constantly going on, 
and its presence in the duodenum is required only when 
the latter contains chyme, a contrivance becomes requi- 
site for storing it op in the interval, to be ready for use 
when wanted. This is effected by the small shut sac or 
bag O, named the gall (or bile) bladder, which adheres 
to the lower surface of the liver, and is always most full 
after a fa^l of some dui-alion. The bile contained in the 
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gall-bkdderjs generally more viscid, dark, and bitteri 
than that which proceeds directly from the liver — appa* 
rently from the absorption of its more floid parts. It is 
in this bag that gall'StoneSf as they are called, are some- 
times formed, and it is their passage through the narrow 
tabe in which it terminates that causes the acute pain so 
often complained of in that affection. 

From the liver the bile is conducted into the duode- 
num through a membranous tube, of about the diameter 
of a quill, and which is called the hiUcary or hepatic duct* 
In its course a similar pipe, called the cy^ie duct (from 
Kvcm, kystiSi a bladder), from the gall-bladder, unites 
with it into one trunk, like the two limbs of the letter 
y I and this trunk enters the duodenum by an orifice 
common to it and the pancreatic duct. 

In the healthy state bile is to be found only in the 
duodenum, and not in the stomach ; although one would 
suppose the contrary from the familiar way in which we 
speak of the stomach being oppressed with bile, and of 
our being <* very bilious." When vomiting is excited, 
either artificially or by illness, we, no doubt, often bring 
up plenty of bile. Sometimes this bile has been existing 
in the stomach, and causing nausea ; but very often it is 
brought into the stomach solely by the inverted action 
which constitutes vomiting, and was consequently placed 

I 

there by the very remedy which is supposed to have 
cleared it away. The process of vomiting is acompa- 
nied by an inverted action of the intestinal canal where- 
by it propels its contents upwards instead of downwards, 
and thus the bile is, as it were, forced up from the duo- 
denum into the stomach, instead of being propelled 
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downwards and expelled in the usaal way. Hence, in 
sea-sickness for example, the first fits of retching gene- 
rally bring np nothing bat food or innciis — ^the real eon- 
tents of the stomach, — and it is only after continued 
straining that bitter bile makes its appearance. In the 
healthy state, fat or oily food often causes the presence 
of bile in the stomach, as if its aid were necessary there 
for the accomplishment of digestion. 

The pancreas^ or sweetbread, P P, is a large oblong 
gland, which lies across the spine, and secretes a fluid 
almost identical with the saliva. Its duct, as stated 
above, enters the duodenum along with the biliary duct, 
so that the two fluids meet at their entrance, which takes 
place at the first curvature of the intestine, at the dis- 
tance of about one-third of its whole length from the 
stomach* 

The bile and pancreatic juice thus poured out together 
are both requisite for the formation of chyle, and appa« 
rently modify the action of each other. The bile being 
somewhat of an unctuous nature, and the pancreatic juice 
somewhat alkaline, their union forms a kind of sapona- 
ceous compound, which is less irritating and more easily 
incorporated with the chyme than pure bile. 

In proportion as the chyme is formed and expelled 
irom the stomach, it is received into the duodenum, where 
it probably undergoes some farther change even before 
arriving at the entrance of the biliary and pancreatic 
ducts. From the numerous folds or wrinkles which line 
the inner surface of the duodenum and impede the mo- 
tion of its contents, and also from the intestine itself be- 
ing more fixed down, and less subjected to the influence 
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of the moyements of respiration, the progress of the 
chyme along its surface is very slow. Every particle of 
chyme is thus allowed to receive its share of the bile and 
pancreatic juice as it proceeds on its course, and time is 
afforded for the requisite changes taking place. 

By simply stating tliat, in the duodenum, the ch3rme 
becomes mixed with the two fluids just mentioned, and 
that the result is its separation into a fluid, milky, and 
nutritive portion, named chi/le, which is absorbed by the 
lacteals, and a darker yellow-coloured thickish mass which 
remains in the bowel, we communicate to the reader al* 
most every thing that is known on the subject. Theories 
and conjectures could be added, but scarcely any facts of 
a very positive natore. 

The remainder of the small intestine, namely, thejefu' 
num (from JejuniiSf fasting or hungry, because it is gene- 
rally empty) and the ileum (from uXw^ eiHo^ I twist or 
tmn about), marked RSSSS in the cut on p. 155, are 
merely continuations of the duodenum, and have precise*- 
ly the same number of coats and the same general struc- 
ture. Their inner surface presents the same kind of folds 
or rugcBy whereby the extent of the mucous membrane is 
increased, and ample space given for the ramifications of 
bloodvessels and the origin of the absorbents by which 
the chyle is sucked up and carried into the system. JEoih 
halation or exudation also goes on from their surface, and, 
in boweUcomplaints, often becomes so excessive as in a 
few days to reduce the patient to the extremity of ema- 
ciation and weakness. 

As the contents of the jejunum and ileum advance, th0 
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proportion of chyle in them becomes smaller and smaller, 
and the residual matter becomes more and more con- 
sistent, yellow, and fetid — 4ipproaching, in short, to the 
ordinary appearance of excrement when expelled from 
the body. In accordance with these changes, the nnm* 
ber of absorbent vessels, and the distinctness of the villous 
folds, gradually diminish as we proceed downwards, till, 
on arriving at the termination of the ileam in the colon 
or great gut, they altogether disappear, and the contents 
assume the colour, smell, and appearance, by which ex- 
crement or feculent matter is characterized. 

The division between the small and great intestines is 
indicated, not only by marked differences in their diame- 
ter and external appearance, but also by an internal valve 
placed between them, the object of which is to prevent 
the contents of the colon from following a retrograde 
course land returning to the ileum. It is also worthy of 
notice, that the colon is not a gradually enlarged con- 
tinuation of the ileum. On the contrary, the latter en- 
ters the side of the colon almost at right angles to its 
course, at a little distance from its commencement. The 
small portion of the colon which thus lies at one side of 
the entrance of the ileum, and which has of course no 
opening at its extremity, is thence called the captU ccecum 
coliy or blind head of the colon, or simply the ccecum. Its 
position is at T in the figure on p. 155, but it is hidden 
by the folds of the ileum. 

The colon (from x«iA«y, coilon, hollow) or great gut 
'UUU in the same figure, constitutes not more than one- 
fifth in length of the intestinal canal. It [begins at the 
lower part of the right side of the belly, at T in the cut 
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911 page 165; rites upwards on the same side towards the 
liver; crosses orer to the left fdde in contact with the 
stomach; descends along the lefl side of the ahdomen ; 
makes a ttim at UWX like an italic «, (and hence called 
sigmoid flexnre), while lying on the left haiinch-bone ; 
and lastly, terminates in the redum or straight gut YY at 
the. anus. Being fixed by local attachments, the colon 
remiuns always in the same situation, and thas describes 
a figure not unlike a square, in the centre of which lie 
the whole of the smaller intestines. In the cut referred 
to, the left portion is hidden behind them. 

The diameter of the colon is about double that of the 
small intestines. In structure it is analc^ous to them, 
haying three coats ; but the vaUmUe comdventes or folds 
of the mucous coat, are no longer to be seen, and with 
them all traces of chyle and chyle-bearing vesseli also 
disappear. The colon serves more as a resenroir for 
waste or excrementitious matter than as a vital organ. 
Absorption is carried on from its inner surface, but 
through the medium of lymphatic absorbents and miniite 
venous ramifications, and not of lacteals. Heiice not only 
food, but medicine^ are frequently administered by being 
injected into the rectum, and life has been saved in this 
way when nothing could be given by the mouth. 
. The passage of the intestinal contents from the stomach 
•downwards, is aflected chiefly by the jEiemtofttc or vermt- 
etdar motion, that is, the successive muscular contraction 
of the middle or fleshy coat, already frequently adverted 
to ; and this, in its turn, is greatly aided by the constant 
but gentle agitation which the whole digestive apparatus 
receives during the act of breathing^ and during exerdsf 
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of every description. In inhaling air into the lungs, the 
diaphragm is depressed, the bowels are pushed down, 
the walls of the belly yield, and it becomes protuberant. 
When air. is thrown out from the lungs, the diaphragm 
rises into the chest, the bowels follow, and the belly be- 
comes flattened and drawn in. The stomach and bowels 
are thus placed between, and receive a never-ending im- 
pulse from, two bodies difFerently placed and in continual 
motion. During exercise, breathing is deeper, and mus- 
cular contraction greater in power and in extent ; and 
hence the assistance a£forded is also increased. Those 
who take no exercise, or who have the chest and bowels 
confined and bound down by tight stays and bandages, 
lose this natural stimulus, and have, in consequence, the 
bowels obstinate and troublesome. 

The great extent and capacity of the intestinal canal 
in herbivorous animals, and others living on bulky and in- 
nutritious food, have been already noticed, and their rea- 
son explained. - Perhaps it ought to be added, that an ad- 
ditional reason is the fact, that the digestion of vegetable 
nutriment is not, like that of animal food, completed in 
the stomach, but in the intestines. It is familiarly known, 
for example, that when digestion is weak, fruits and fresh 
vegetable aliments often pass through the bowels very 
^ little changed ; and that, ev^en at the best, they are di- 
gested more slowly than animal food; On examining 
the bodies of animals at different intervals from the time 
of feeding, the distinguishing fibrous structure of vege- 
table food is observed to diminish in proportion to its 
distance from the stomach, and it does not finally disap- 
pear till it is nearly arrived at the end of its course. 
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From this it has been inferred, that the digestion of ve- 
getable matter is only partially accomplished in the sto* 
mach, and that it requires the aid of the intestinak juices 
for its completion. Delabere Blaine arrives at the same 
conclusion, from considering the peculiar digestion of the 
hone. In the horse, the stomach is a simple bag, of very 
moderate size^ and yet that animal not only can drink a 
gallon or two of water at a time, but can eat a much 
larger quantity of hay or grass than its stomach seems 
to be capable of containing. Blaine explains this, by 
stating that,' in reality, oats and hay are not long re- 
tained in the stomach, and that after receiving the requi- 
site supply of gastric juice, and undergoing its influence 
to some extent, they are gradually propelled towards the 
duodenum, where their digestion is continued, but not 
completed till long after being subjected to the action of 
the bile and pancreatic juice, and passing through the 
remainder of the small intestine. It is owing, he adds, to 
this speedy evacuation of the stomach, that the horse is 
less inclined to drowsiness, and less incommoded by ac- 
tive exercise, soon after meals, than almost any other 
animal. 

The late Baron Dupuytren had several opportunities 
of observing something analogous to this in the human 
subject. He had, at various times, under his care, pa- 
tients in whom an opening into the intestine had taken 
place at different distances from the stomach, and through 
which the intestinal contents readily escaped. On giving 
several kinds of food at one meal, he remarked that they 
presented themselves at the wound in the inverse order 
of their digestibility. Thus, fresh vegetables always 
made their appearance first, still retaining much of their 
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peculiar strodare; while animal sabstances either did 
not appear at all, or were so much altered in appear* 
anoe afr scarcely to be recognised. In the natural eracoap 
tionsy howeTer, the vegetable structure was generaUy irn* 
perceptible; so that a considerable change must have 
taken place on it aia it advanced through the bowels^after 
passing the seat of the wound. Londe had occasion to re- 
mark the same thing in a lady in whom an opening into 
the intestine existed. When she ate cutlets or chicken, 
digestion was so far advanced before they reached the 
opening that their identity could not be recogpiised» 
But when she ate spinage, carrots, or vegetable soups, 
these articles arrived at the orifice scarcely at all changed* 
In this patient also, vegetable substances passed rapidly 
out of the stomach. Thus salads, prunes, apples, and 
spinage made their appearance at the opening in about an 
hour ; while the remains of animal food never appeared 
in less than three hours. Londe indeed lays it down as 
a principle, that where the wants of the system are not 
great, the digestion or alteration of innutritious sub* 
stances, such as stewed or raw fruits, carrots, &c., " be- 
gins only in the ileum." He adds, that he '* has always 
seen these substances resist the action of the acid and 
mucous juices of the stomach, as well as that of the pan* 
4>Teatic and biliary secretions.*** 

From the circumstance of vegetable aliment contain* 
ing little nourishment and much indigestible matter^ it na- 
turally happens that a larger quantity of refuse remains 
to be thrown out of the bowels when it constitutes the 
chief part of the diet, than when animal or farinaceous 
food, which contains much nourishment and littk indigU" 
* Loada, Ekmftiis d'H/gi^e, tome ii. p. 16. 
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tible matter^ is ased. Hence, as a general rule, the boweli 
act more freely, or are more open, in the former than in 
the latter case ; and hence the common saying, that milk, 
eggs, jellies, and meat, are binding. They hare the ap- 
pearance of being so chiefly because they are almost 
wholly absorbed. Bat as neither the stomach nor the 
bowels are adapted in stractnre for very concentrated 
food, such articles cannot be long used with advantage. 
Brown and rye bread, and fruits, are in repute for re- 
lieving a costive habit of body, and their usefulness is 
explicable on the same principle. They leave a large 
residue to be thrown out of the sytem, and this residue 
forms the natural stimulus of the bowels, and consequent- 
ly excites them to freer action. This effect is probably 
aided also by the stimulus which the indigestible refuse 
imparts to the mucous glands, increasing the lubricating 
secretion, and giving additional facility to the propelling 
powers. 

In the preceding exposition of the structure and func- 
tions of the organs of digestion, many omissions necessari- 
ly occur, and many questions of much intrinsic interest 
are passed over with very little notice. But a minuter 
survey was incompatible with both the objects and the 
limits of the' work. My great aim was, not so much to 
extend the bounds of physiology, but to turn to a useful 
purpose what is already known in regard to one of its 
most important departments, and to interest a larger class 
of people in its cultivation. If I have said enough to 
make the points of doctrine on which J have touched in- 
telligible to the ordinary reader, and to impress him with 
a just sense of their practical value, I shall have accom- 
plished the utmost I have sought to attain. 



PART II. 

THE PRINCIPLES OF DIETETICS VIEWED IN 
RELATION TO THE LAWS OF DIGESTION. 
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CHAPTER I. 

TIMES OF EATING. 

The selection of food only one element in sonnd digeetioa-^Otlier condi« 
tions essential— Times of eating — No stated hours for eating^-Five 
or six hours of interral between meals generally sufficient— But 
must vary according to circumstances — Habit has much influence- 
Proper time for breakfast depends on constitution, health, and modo 
of life-*Interyal required between breakfast and dinner—best time 
for dinner— circumstances in which lunch is proper-^^late dinners 
considered — their propriety dependent on mode of life— Tea and 
coffee as a third meal — useful in certain drcunutances— Supper 
considered.— General rule as to meals..— Nature admits of variety, 
—illustrations— but requires the obserrance of principle in our 
rules. 

Having in the first part of the present work traced 
the progress of the food through its saocessive stages of 
preparation for becoming a constituent element of the 
animal trame^ and examined the stmctnre and nature or 
the various organs engaged in digestion^ I shall now en- 
deavour to turn the exposition to account, by making it 
as far as possible subservient to a closer and more rational 
observance of the laws of digestion, and to a better adap- 
tation of diet and regimen to different ages, sexes, and 
constitutions, than that which is generally prevalent* I 
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am deeply senoUe of tlie i mp cg fe clions wUdi will abooBd 
ia this part of the work ; but, at tiie same time, I am ao 
strongly impressed with the vigent importance of the 
subject, and with the success whidi wiH iniaDibly attoid 
iU farther inrestigation on soond physiological prindples^ 
that I consider the likelihood of porsooal failure to be of 
rery secondary importance, when compared with the 
benefits which will accrue to society from the exertions 
of others whose labours may be more profitably directed 
by an acquaintance with the g^ding principles unfolded 
in these pages. 

According to the popular notion of dietetics, the sdee^ 
tion a( the proper kind of food se^ns to constitute the 
onlif condition required for the enjoyment of healthy ^- 
gestion. Hence medical m^ii are constantly questioned 
whether this or that article of diet is good or bad for the 
stomach, while curiosity rarely if ever extends so far as 
to inquire whether Nature has annexed any other condi- 
tions which also it may be expedient to know and to ob* 
senre. In reality, however, the choice of aliment is but 
one out of many circumstances which require to be at- 
tended to ; and it of^en happens that the same food which 
is digested with ease when the collateral conditions are 
fulfilled, will remain for hours on the stomach unaltered 
when they are neglected. Some of these conditions, there- 
fore> I shall now endeavour to point out. And first, of 

Times of Eating. — If we look to the exposition of 
the objects of eating already given in treating of appe- 
tite, it will be obvious that Nature intended us to r^u- 
late our meals by the demands of the system, and not to 
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eat at stated hoars as a matter of conrse, whether nou* 
rishment were required or not. If we are engaged in 
occupations which indnce a rapid expenditure of mate- 
rial, or if growth is going on so fast as to require un* 
usually ample supplies, food ought to be taken both more 
frequently and in larger quantity than when we are dif- 
ferently circumstanced ; or, in other words, food ought to 
hear a relation to the mode of life and circumstances of the 
ifidividualf and not be determined by a reference to time 
alone. 

In reality, however, the animal economy is constituted 
with so strong a tendency to periodical activity, that as 
great an approximation as possible ought to be made to 
fixed times of eating. In general little difficulty and much 
advantage attend the arrangement; because where the 
mode of life is regular and nearly the same throughout a 
whole class, the same waste will go on, and consequently 
the demand for a supply of nourishment in all the indivi- 
duals composing it will be felt at nearly the same inter- 
vals, subject only to such variations as are induced by ori- 
ginal differences of age and constitution. As regarda 
each class, therefore, regularity in the recurrence of 
their meals is not less natural than advantageous ; and ft 
is only when we attempt to combine a g^ven order of diet 
with different and even incompatible modes of life that 
Nature refuses to sanction the arrangement. 

So strong indeed is the tendency to periodicity in the 
system, that appetite returns for a time at the accustomed 
hour, even after the mode of life, and consequently the 
wants of the system, have undergone a change ; and if 
not gratified it again subsides. Ultimately, however, 
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it eaUt #itli too ttrong a roice to allow of iti being thm 
dikregarded 

. Nature baa aooorded to man conaiderable latitode in 
fizipg tbe interyal witbin wbicb tbe demanda of appetite 
vait be gratified, and in tbis proriaion bas obriondy bad 
in view the infinite variety of circnmttancea in wbicb be 
may be placed in tbe ditcbarge of bis nnmeroos duties. 
Aa a general rule, five or six bonrs sbonld elapse between 
one meal and anotber — ^longer if tbe mode of life be in- 
dolent, sborter if very active. Dig^tion occupies from 
tbree to fire bours, accotdirtg to tbe nature of tbe meal 
and circumstanees of the case, and the stomach requiret an 
interval of rest after the process is ftnishedf to enable it to 
recover Us tone^ before it can again enter ttpon the vigorous 
performance cf its funetUnu Appetite, accordingly, does 
not begin to shew itself till some time after tbe stomach 
has been empty, and if food be taken before it bas reco- 
vered its tone, the secretion of gastric juice and the con- 
traction of its muscular fibres are alike imperfect, and 
digestion consequently becomes impaired. If, ag^ain, food 
be taken before tbe digestion of tbe preceding meal be 
completed, the result will be still worse; because the 
whole of the gastric juice which the stomach can secrete 
being already engaged in the solution of tbe first meal, 
tbe one subsequently taken necessarily remains unsup- 
plied, and consequently liable to undergo tbe same che- 
mical change — fermentation— which would occur in it if 
exposedjoii/ of the stomach to an equal degree of heat and 
moisture. And, therefore^ Dr Kitchener, in alluding to 
the advantages arising from giving the stomach an occa- 
sional rest, truly and forcibly remarks, that '' unless tbe 
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eoiiBtitii^ii ifl 'so ednfomi jledly debilitated that tfie drcn- 
bition^ will not nin alone/abfttinence is the easiest^-Hcheapt 
est^^nd best onre for the disorders winch arise from id-- 
digestion or intemperance.'^ (P* 160.) In ifaete eases^ in- 
deed, abstinence is to the esxhansted stomach what repose 
is to the wearied mnscles, and hence the benefits resulting 
ftom it. 

The intenral between each meal ought to be longer or 
sfaortw in proportion to the quantity eaten, and to the 
more or less active habits of the individual ; and it would 
be absurd to fix the same standard for aU. A strong la> 
bouring man, whose system is subjected to g^eat wastes 
from being engaged all day in hard work, will require 
not only more frequent but more copious meab than an 
indolent and sedentary man; and those who eat Very 
little will require to eat at shorter intervals than those 
whose meals are heavy. An invalid on restricted diet 
may thus require to eat every four hours, where former- 
ly, with a more copious diet, once in six hours was suffi- 
dent. Some indeed are so constituted as to require only 
one or two abundant meals in twenty-four hours. 

Early training exercises great power over the stomach 
as well as over the mind. In savage life, where the sup- 
plies of food are precarious, a single meal may be copi- 
ous enough to serve for two or three days together. 
The monks of La Trappe make it part of their religioa 
to eat only once a-day, and nothing but v^etable food 
-^unless when sick, in which case milk is allowed ; but 
it is long before they become reconciled to the restric- 
tion. I once travelled for three days in a Frendb dili- 
gence with one of the order, then on his way from Italy 
to the Monastery of La Trappe, near Nantes, and ob- 
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Served that he scrupulously adhered to his single meal. 
He had a dispensation, however, authorizing liim to eat 
animal food and use wine during his journey; and I was 
inrprised at the extent to which he availed liimself of 
the perm is si on, by devouring at oite time a store 
sufficient to last for a week instead of a day. But, as in 
the case of the Boa constrictor in similar circumstances, 
a deep lethargy immediately succeeded, and it was not 
tilt four or five hours afterwards that his almost apo- 
plectic features became again animated and expressive : 
long hefore next meal, however, his renewed appetite be- 
trayed itself by expressive glances towards the comforts 
of the breakfast' table. 

Nature, then, hasjixed no particular hours for eating, bnt 
has left us to adapt our regimen to our respective age?, 
eonstitutions, and modes of life. Where the mode of 
life is uniform, fixed hours may be adopted ; where it is 
irregular, we ought to he guided by the real wants of the 
system as indicated by appetite. 

According to this principle, meals ought to be early 
or late in proportion to the habits of the individual. If, 
adhering to the order of Nature, we work by day and 
sleep by night, then early breakfast, early dinner, and an 
early evening meal, will undoubtedly be the most condu- 
cive to sound digestion and the enjoyment of health. 
But if, against the laws of Nature, we rise from bed late 
in the forenoon, reserve our activity till late in the after- 
noon, and do not go to sleep till two or three hours he- 
fore day-break, tben assuredly the late breakfasts and 
dinners of the fashionable society uf the present day are 
the best fur our comfort that can be devised ; and (be 
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chief error lies in the practice of those who, while they in 
other respects live in conformity with nature, adopt the 
hours which are suitable for those only who turn night 
into day and day into night. 

The proper time for taking breakfast depends a good 
deal on the individual constitution and mode of life. 
Those who eat supper ought not to breakfast till one or 
two hours at least after rising ; but persons who dine late 
and eat nothing afterwards require breakfast sooner* 
Individuals of a delicate frame are often unable for 
either bodily or mental exertion in the morning, and 
are invariably injured by any attempt at exercise or se- 
rious thinking before breakfast ; but strong healthy per- 
sons and those in whom digestion is naturally slow, may 
enjoy and even be benefited by two or three hours of 
activity before their morning meal, especially if accus- 
tomed to eat supper. Experience is the only sure guide 
in such cases, but, as a general rule, breakfast about half 
an hour or an hour after rising will be found most benoj 
ficial ; and those who rise very early will do well to fol- 
low the French custom of taking a cup of coffee or tea, 
and bread, on getting up, and reserve their appetite for 
a more substantial breakfast three hours later. This is 
an invaluable rule for students, who often seriously im- 
pair their digestive functions by studying for hours in 
the morning, regardless of the craving of the system for 
nourishment and support. 

If exposure of any kind is to be incurred in the morn* 
ing, whether to the weather or to the causes of disease^ 
it becomes a matter of much importance that breakfast 
or some substitute for it, should be taken previously. 
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It is irell known that tli« Eystein is more susceptible of 
infection, and of tlie influence of raid, miasma, and otiier 
morbid caose^ in the nioming before eatiog titan at any 
other time ; and heoce il ha^ become a point of duty vith 
all naval and military contnuuiders especially in bad di- 
inate?. always to gire their men brealdast before expo^ 
ing them to iDoming dews or other noxious iofluences. 
Sr George Ballingall eren mentions a regiment qoarlcred 
in Newcastle, in which typhus fever was rery prevalent, 
and in whidi, of all tfae meant ti$«d to check its progre$», 
nothing proved so sncccssfol as an early breakfast of 
warm coffee. In agni^h countries, also, ei^perience has 
shewn that the proportion of sick among those who are 
exposed to the open air before getting any thing to eat 
is inSnitely greater than among those who have been 
fortified by a comfortable breakfast. Where there is any 
delicacy of coustitntion, the risk is of course increased. 

The cause of this susceptibility in the morning is not 
ditficult to be discovered. Not only hare the stomocb, 
daodenum, and upper intestine, been entirely empty for 
several bourm, but the absorbents and other parts engaged 
in tlie function of alimentation have likewise been in a 
state of repose, and now awake, refreshed, and ready for 
action. A considerable exhalation from the skin and 
lungs hiie, at the same time, been going on ; which, taken 
along with the deposition of new particles to the existing 
organization, necessarily reduces the quantity and qua- 
lity of the circulating fluids, and thereby oumniunicatcs 
a Btimulus to the absorbents which tits them for imbib- 
ing that nourishraeiit, of which the system stands pecu- 
liarly in need but which, where legitimate food is de- 
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Died to tiiem, equally excites them to imbibe any morbid 
agent which may happen to solicit their action. The 
great loss of ilaid by exhalation daring the night, and 
the consequent demand for liquids in the morning, ex- 
plain why our first daily meal is almost uniyersally of a 
more fluid and less substantial description than anf of 
the subsequent ones ; while our active exertion and lots 
c^ solids during the day create a proportionate demand 
for a more substantial repast in the afternoon. 

The function of absorption then is at its highest pitch 
of activity in the morning, simply because every part of 
the frame is craving for a supply to repair the losses 
which it has sustained ; and if the body be exposed te 
miasma or other impurities, they will be much more 
easily and speedily absorbed by the skin, the pulmonary 
membrane, and the stoma«h, before eating than after the 
absorbents have been supplied with their legitimate food» 
This is the true the<Hry of the greater susceptibility of 
infection and other poisonous influences when the stomach 
is empty. 

So rapid is absorption from the stomadi in the momr 
ing, that I have repeatedly seen nine tumblers of a saline 
mineral water taken at eight o'clock, and a very hearty 
breakfast finished within half an hour after the wi^er 
was ^uak I Wh€» in bad health three yean agoy I oIh 
served almost equal expedition in my own person* I 
took half a pint of ass's milk at seven o'clock, and in ecm- 
sequenee of coughing Tiolettdy was frequently seiied 
with vomitittg^ and retehing within twoity minutes after 
taking it ; but only twice or thrice was any portios of 
the milk peroeptib^ a^migh the sleouich was entirely 
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emptied. Tliis was even more remarkable tlmn the other 
case, inasmuch as milk undergoes digestion, ivhich water 
does not. In allnsion to this rapidity of absorption. Sir 
Francis Head, in epeaking of the quantity of the chaly- 
beate waters swallowed of a tnuriiing' at the Brunnenii 
of Nassau, humorously remarks, that " one would think 
that this deluge of cold water would leave little room 
for tea and sugar ; but, miraculous as it may sound, by 
the time I got to my ' HoJ' tJicre was ns much stowage in 
the vessel as when she sailed .• besides this, the steel created 
nn appetite which was very difficult to govern."* 

Fn setting out eaily to travel, a light breakfast before 
starting is a great protection against colds and subse- 
quent fatigue or exhaustion. I am quite aware that ro- 
bust and healthy men can and do take much active exer- 
cise befure breakfast, with apparent impunity if not be- 
nefit, and I have often done so myself; but experience 
ultimately taught me that I became sooner exhausted on 
continuing the exertion through the day, than when I 
began by eating a little. During the first winter of my 
studies in Paris, I regularly attended the surgical visits 
at the Hotel Dieu, which began at eix o'clock in the 
morning and lasted till nine or frequently half-past nine. 
Not being then aware of the principle under discussion, 
I ate nothing till my return home ; but I felt more weari- 
ness before the day wiis done than the mere exertion 
ought to have produced. At last, on noticing for a time 
the regularity with which many of the work-people 
passing along paid their respects at a small shop, the 
only one then open, where fancy rolls were sold, along 

'Bubblei figm tie Bfaaoens of Nusaa, 
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with wine and brandy, I thought of following their ex^^ 
ample, and trying how far a roll would add to my com-' 
fort. - I soon found great reason to be pleased with the 
expedient, and discovered that I was not onlyless exr 
hausted during the day, but more able to follow the 
lecture which concluded the visit, and in possession of a 
keener appetite for breakfast at my return ; and . ever- 
since, I have acted on the principle now inculcated, > and- 
with marked benefit. I was then astonished at the regu^ 
larity with which the Parisian workmen seemed to take 
their morning allowance of brandy on their way to their 
labours, apparently for the very purpose of getting ^t 
wholesome energy which they ought to have sought itt 
food alone. .1 

During the prevalence of cholera both here and on the 
Continent, it was often remarked that a large proportiofr 
of the attacks occurred early in the morning, in persons 
who had gone to bed apparently well. Chronic invalids 
and persons of a delicate habit of body are also familiar 
with the fact of the animal heat and general vigour dimi- 
nishing towards morning. When reduced in strength 
by pulmonary complaints, I often passed the night in 
comparative comfort, sure to awake about four or five 
o'clock with a feeling of chill and absence of animal heat, 
which I could not dissipate till after receiving sustenance.^ 

From these facts, the general inference is clearly war^ 
ranted, that delicate persons ought to have some kind of 
food soon after rising, and that even those who are 
robust will act wisely in not exposing themselves un- 
necessarily to fatigue, infection, or other morbid causes, 
without having previously supplied the wants of the sys- 
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lem, either pai'tially by a cup of coffee, tea, or milk, or 
entirely by a regular breakfast. Where fever, for ex- 
ample, is ill a family, tlieilauger of infection will be much 
greater to a person going directly from hie own bed to 
the bed'sidc of the patienl, than tu one who first takes 
the precaution of drinking were it only a cup of coftec. 
I have elsewhere noticed the safety which ('aptain Mur- 
ray obtained for his crew in tho West Indies, partly by 
attention to this rule ; and have likewise referred to the 
experience of Sir George Ballingall even in our own 
climate.* 

In boarding-schools for the young and growing, who 
require plenty of sustenance and are often obliged to 
rise early, an early breakfast is almost an indispensable 
condition of health. On the Continent, in similar osta- 
blishments, seven o'clock is the common hour for break' 
fast, especially in summer. 

In reoonimending what I conceive ought to be the 
genffl'al rule, let me nut be understood as wishing to 
extend it so far as to advise those whose constitutions 
admit of two or three hours' activity before break&st, to 
abandon what experience proves tu be beneficial tn tLem. 
My only wish is to help those who aie in doubt as to 
choosing the plan which is most likely to be of advan- 
tage, and to relieve those who are already nuf&i-ing from 



The morning meal being comparatively a ligtit one, 
and the stomach being then in high vigour, digestion goes 
on briskly, so that appetite revives within a shorter time 

* S«e the Principles of Pliyaicilflg]', &c. chap. iii. p. 87. 
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than after the more tubstantial dinner. Accordingly^ in 
^l natioas and dasses of society not perverted from tke 
coiffse of nature, a longer interval than five hours rarely 
ekpses between breakfast and dinner. Our fore&thers 
dined at noon, as our sailors continue to do at the pre- 
sent day. Over no small portion of the Continent of 
Europe, the same primitive hour is still adhered to ; and 
among the labouring population of Great Britain, one Or 
two o'clock is the common dinner hour, eight or nine 
being that of breakfast. ]]^Even the rich manufiuAurers of 
Manchester, and other English towns, continue to tfiis 
day tp dine at one o'clock ; and the very universality of 
a mid-day meal among those who rise early, is itself a 
strong presumption in favour of its propriety, and of ilB 
being in harmony with the laws o£ the animal economy* 
To prevent business from interfering unduly with di-* 
gestion, it was formerly the aistom in Edinburgh lo 
shut up shops and counting-houses for two hours in jdie 
middle of the day ; and in Switaerland, I have seen the 
same practice followed. The members of the £unily 
being then assembled, relaxation and enjoyment take the 
place of the cares of the world ; and the result is higUy 
satisfictory. The i^ppetite is keen enough to induce 
thenk to eat with eest all that nature requires, while it 
wants the resistless force which is given by a Hast of eight 
or nine hours. There is consequently slower mastica** 
tion, lesil cramming, and a much earlier return of the 
aji^itnde for business ; while at the same time the m^fial 
ind bodily faculties are refreshed by the interruption of 
their accustomed labour, and the affections cherished by 
healthful domestic intercourse taking place before too 
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much weariness is indnced to permit of its being enjoyed. 
In fngland, anch weariness is a very common occurrence. 
Tlie parent and husband, exhausted by the eager pursoit 
of wealth during the livelong day, retnms home in the 
evening jaded and harassed, and Utile able to take plea- 
sure or interest in the enjoymeuts of his wife and family. 
Hence, indeed, too often arise indifference and unhappi- 
oees between those whom Nature has fomted, as if on 
purpose to suit each other. 

In enterpri^ting commercial communities — in London 
and Liverpool for example — it is a common practice to 
hasten away to the coanling-room immediately after an 
early breakfast ; to remain there in active employment 
from nine or ten o'clock in the morning till six o'clock 
in the evening, and then to hurry home to a late dinner 
iit six or seven o'clock ; by which time the vital functions 
have become so far exhausted, as to create a strong de- 
sire for indulgence in something stimulating both in food 
and drink. If this desire be gratified, immediate relief i» 
obtained, and a temporary feeling of comfort perrndes the 
frame; but nothing can be more erroneous than to regard 
this as a proof of the indulgence being beneficioL The or- 
ganization soon gets accustomed to the stimulus; its sus- 
ceptibility becomes Impaired by the frequency with which 
the latter is administered ; and in a short time indigestion 
is the inevitable consequence- 

The evils attendant on this course of life are not un- 
freqacntly aggravated by the preposterous means resort- 
ed to for their prevention. Having some vague notion 
that exercise improves digestion, and not being at all 
aware that there is an improper as well as a proper time 
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for taking it, many persons, after being exhausted by 
seven or eight hoars' confinement to the connting-honse, 
proceed to take a walk of foiir or five miles before going 
home to dinner, and thus utterly throw away the little 
strength that was left to them, and are filled with disap* 
pointment on finding their appetite and digestion wone 
than before.* Dr Paris mentions. the case of a clerk in 
a public office who brought upon himself all the horrors 
of dyspepsia and melancholy by following this plan. He 
breakfasted at nine, went to his office at ten, continued 
there till five, walked till seven, and then dined. He 
was cured in six weeks, by adopting a mOre rational re* 
gimen and dining at three' o'clock. 

Many females and delicate persons injure their powers 
of digestion by delaying their exercise till the system i|i 
too much exhausted to profit by it. In boardiiig-schoob 
the same error is often committed from the desire whieh 
is felt to have all the lessons over before allowing wtf 
play. 

As a general rule, then, not more than five hours 
ought to intervene betwixt breakfast and dinner. If the 
mode of life be such as involves great activity in the 
ojpen air, or the period of life be one of rapid growth or 
filling up (as during youth or convalescence from illness), 
the interval may with propriety be shortened; whereas^ 
if the mode of life be sedentary, and unattended with 
much activity of nutrition, the interval may be consider- 
ably protracted without much inconvenience. Much, also, 
ought to depend on the natural rapidity or slowness of 

* Respecting tlie proper regulation of exercise, see The Principles of 
Physiology, chap. iv. p. 144. 
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digestion. In some constitutions, chyliflcatiou goes on 
so slowly that the indiTidual can puss with easL' eiglit or 
t«n bonrs n-itliout food ; whcrens, in others, it is bo rapid 
thtit a &csh supply benonies necess^'y in half the time, 
^allanzani himself was an example of the former kind ; 
for in liim digestion went on bo rfowly that he was un- 
able for study till five or sis hours after even a very 
spare dinner. TTie proper rule in every case is, to take 
dinner at such an interval after breakfast as the return 
of healthy appetite indicates, whether tiiat interval be 
longer or shorter than the average specified. 

That, according to this rule, the general time for dinner 
ought to be somewhere about five hours after an ordi 
nary breakfast, is evident from the almost universal re- 
U\rti oi appetite at the end of such an interval, and from 
tiiefkct that many, through sheer inability to resist longer 
the wholesome cravings of nature, are in the regular 
practice of eating dinner at that time, but to save appear- 
ances give it the name of luncheon ; by which means they 
hoM themselves entitled to the enjoyment of a second 
and more substantial dinner later in the day. 

Invalids, dyspeptics, and all who, possessing vigorous 
digestion, wish to retain it, will do well to follow tlie 
intentions of Natnre, and observe the intervals which she 
has appointed. Those who disregard them, and still di- 
gest without difiiculty, have reason to be grateful to 
Providence ; but they may rest assured that they will 
longer enjoy their privilege, and better evince their gra- 
titude, by submitting tlieir conduct to the ordinary laws 
of the animal economy, than by presuming too murh on 
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their SHpfMMed exemption from the salatary restraints of 
reasoR and exp^ence* 

Siq>po8ing nine o'dock to be the hour of breakfast, 
the natural dinner-hour would thus be two o'clock ; aad 
such, aoeordingly, is tiuit sanctioned by the most extend- 
led experieaoey and which ought to be adhered to by aH 
whose oocnpations will admit of its observance, and who 
wish to enjoy tJie highest health of which diey are sua* 
ceptiUe. 

Artificially arranged, however, as society now is, wMe 
t^ses of the community find it impossible to dine till 
much lata: in the day. The question then comes to i»e 
— Aa we cannot follow die system laid down by Nature, 
wl»t is the next best to foe done? Ought we to esit 
nothing till we can find time to dine at five, six, or se^en 
o'doek ; or cm^ we rather to take a lig^t meal at the 
natural time, about one or two o'clock, and reserve e«r 
appetite chi^y for the substantial meal whidi we have 
leisure to digest ? 

The ^inciple in virtue of which digestion is inter- 
rupted by bodily or mental labour occurring after a Ml 
meal, having been already sufficiently explained, it needs 
scarcely be added, that the second is the better plan, and 
moreover that by leaving the stomadi too long empty we 
risk tn^pairing its functions, and weakening the system. 

When dinnereaiMiotbe taken earlier liian seven or eight 
hoRTS after breakfast, most people will find it advantageous 
to partake of some slight refreshment in the mean time — 
enough to blmit the keenness of appetite, but not entirely 
to destroy it. When tl\e individual is exposed to mudi 
bodily exertion in the open air, or is at the period of ra- 
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pid growth, a portion of animal food, or an ordinary lun- 
cheon, taken in moderation, may be allowable, and even 
requisite ; but where the tiabltB are sodentary and the con- 
stitution formed, » bit of bread or biscuit and a glass of 
water will be far more serviceable. Many people, from 
want of any better ouuupation, make a pastime of filling 
their stomachs every forenoon at the pastry-cook's, with 
a< little regard to its powers and necessities as if diges- 
tion were meant mer(>ly as an appendag;e to taste ; and 
tliink themselves entitled to complain of their defective 
appetites, and tlie great discomfort which attends the 
subsefjuent ingestion of a heavy dinner. To relieve the 
weakness, arising not from exhaustion but from the op- 
pression of satiety, they resort to wine, as if by adding 
fuel to tlte fire they could hope to extinguish the flame ! 

Even in fashionable life the superiority of Nature's ar- 
rangements over those of man is so far acknowledged, 
that it is an almost universal rule fur children to dine in 
the middle of the day ; and there cannot he a doubt that 
the practice U attended with manifold advantages to the 
young, although, as regards their moral training, these 
would be greatly increased were they to associate at 
meals with their parents, instead of being left entirely to 
the company and management of servauts. 

Hei'e ] cannot rcfraiji from earnestly soliciting the at- 
tention of the reader to the injury inflicted on the young 
by the irrational mode of life and education to which 
they are now subjected. As growth and nutrition are 
in them in their highest activity, it follows that at no 
period of life is strict adherence to the laws of the ani- 
mal economy of so much moment, because if the youth- 
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, yfitem does not receive at the proper intervals the 
lies of food of which it stands urgently in need, it 
: necessarily be impaired in tone, and become more 
e to the inroads of disease. The completed and com- 
frame of an adult may resist for a time irregularity 
8 supplies ; but the undeveloped and susceptible or<- 
eation of the young, su£Pers from the very first, and 
)vil increases in proportion as the aberration from 
tM order of Nature is repeated. Hence reason, afPec- 
tion, and enlightened benevolence, all concur in enforcing 
a strict adherence to an early dinner hour for the young. 
And yet, if we examine the customs of society, especially 
in the middle and higher ranks resident in towns, we 
find the school occupations so irrationally arranged, that 
while the children are obliged to breakfast early, ev^n 
in winter, to reach them in time, most of them find it 
impossible to dine till ^ve or six o'clock — eigitt or nine 
hours after their first meal, instead of four ox five. And 
when feeble digestion, delicacy, or bad health result as 
liie natural consequence of our insane proceedings, in- 
stead of blaming our own folly and amending our con- 
duct, we sit down complacently to lament the degenei^acy 
of the age, and boast of the marvellous constitutions and 
hardihood of the children of our day, whom neither wiAd 
nor weather could hurt. If it were a favourite colt or 
dog whose training we were superintending, the folly of 
shutting it up all day in a confined atmosphere and 
denying it food at proper inter vai«« would stare us in 
the face. But in our vain conceit, we cannot bring 
ourselves to admit that our bodies grow and thrive 
under the influence of the same general^laws by which 
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ihote of aniniiil^ are regulated ; sad are better pleased to 
recetre tlie chastisement doe to oar i^orance and priil« 
in (be shape of dUea«e anil death, than to inquire inio 
the will of Gitd towards us, and bow to it in gnbmiesive 
nieeknesg, and well-founded hope. 

The enl, however, is the source of inncb suffering and 
disappointment, and as it cannot be corrected nniil the 
public is rendered folly aware of its esistence and infla- 
ence, it cannot be too often broaght nnder it« notice, or too 
strongly condenincd. The teacher alone has not llie power 
of providing a remedy. The concurrence and co-operation 
of the parent are indispensable ) hot both combined could 
easily effect snch a distribution of the time and business 
of the School, as to leave at leiist a conple of hours in the 
middle of the day appropriated to dinner and play after 
it in the open air. It is no Tnlid objection to say that 
in winter the day is too short In allow the " sacrifice" of 
so much time. The shorter it is, the greater is the ne- 
cessity for making the most of it by adequate attention 
to the laws of health. The real " sacrifice" of time is 
when health is impaired and progress retarded \>y nndue 
confinement und deprivation of exercise in the open air. 
The very shortness of the day, indeed, implies that we 
ihonid employ the hours of darkness in in-door uccupa. 
tions, and make the most of llie daylight by going oni 
while we have it; and I have no doubt that as society 
atlvances, this truth will be felt and acted upon to the 
great advantage and delight of the young. 

Supposing It to be made an iraporative condition of 
onr social existence that we shtill rise after mid-day. and 
not go to bed (ill a lat« hour in the morBing, the present 
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f8»kion of dining at seven or eight o'clock becomes mudb 
n>ore rational than is commonly imagined by those who 
declaim against it without regard to the concomitant 
circamstances. It is, no doubt, most absurd and hurtful 
for a man who rises at seven or eight o'clock, breakfasts 
at nine, and goes to bed at eleven, to delay dining till 
seven in the evening ; but it by no means follows that 
seven is a bad dinner-hour for a person who rises at 
twelve or one o'dock, breakfasts at two, and goes to bed 
at three in the morning. The interval between tiie 
breakfast at one and dinner at seven o'clock, is the same 
as between breakfast at nine and dinner at three, name- 
ly, six hours — ^which is little more than enough. The 
error lies, not in the hours chosen for meals, but in the 
utter perversion of the whole system of living, by which 
night is converted into day, and the business of life is 
postponed five or six hours beyond the time appoiated 
by the Creator for its performance. So far from the late 
dinner being hurtful in such circumstances, it is only the 
stimulns and support which it affords that enables the 
victims to withstand the fatigue even for a single week. 

No one has a stronger sense of the injury done to so- 
ciety by the wide departure from the laws of Nature by 
which its present arrangements are eharacteriaed, and no 
one is more willing to contribute all that is within his 
power to reform them, than the writw of these pages ; 
but let the whole system be amended, and do not limit 
the reform simply to altering the hour of dinnav while 
the conditions which have led to the existing amngi^ 
ment are )ef^ unchimged. 

In the ewM^jf eTe» among the higher dasaes^ agreai^ 
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er approximation to the order of Nutiire is observable 
than in towns. Tlie inducements to stetip away the day 
aud to be awake during ibe niglit are diminished ; bodi- 
ly exercise and exposure to the open air are more in- 
dulged in ; the appetite becomes keener, and digestion 
more vigorous i and, as a necessary result, mcala are 
taken an hour or two earlier. But, throughout h!1 tbese 
changes, the general feature of haviug some kind of re- 
freshment, eitlier liuicheon or dinner, within four, five, or 
lix hours after breakfast, may be pretty accurately tracetl. 
If business admits of it, and the person can then com- 
mand two houi-s of relaxation, the best plan, unqaes- 
tionably, is to dine about five or six liours after breakfast. 
But if this be impossible, and active exertion of mind or 
body must bo continued for several hours longer, it will 
be far better to eat some ligiit refreshment in the fore- 
noon, and to postpone dinner not only till business is 
over, but till haif an Iiout or an hour's repoie lias aliowed 
iU attendant excitement or fatigue to subside. By this 
means tbe stomach will enter upon its duties with vigour, 
and the dinner be digested with greater comfort and dis- 
patch than if we sit down to table the moment our work 
is finished. In this way the tedious quarter of an hour, 
preceding the announcement of " dinner,'' is far from be- 
ing lost to the subsequent digestiun. 

Very few people indeed can eat a gund dinner and 
return immediately to bodily or intellectual labour witli 
continued impunity. On this account, actors, for exam- 
pie, whose vocation requires exertion of both mind and 
body, almost nil cither dine very early, or take their 
chief meal at night on their return home, the latter being 



BEST TIME FOR DINNER. 20 

the more common practice. Stadents, literary men, and 
persons intently eng^aged in businesis, are very apt to da 
mage themselves by neglecting relaxation at and afte 
meals. < 

The time for dinner ought, then, to vary according to 
the constitution, occupations, and mode of life of the in- 
dividual ; and the nearer the whole of these can be made 
to approximate to the intentions of Nature, the more vi- 
gt)rous will be the powers of digestion, and the more 
complete the nutrition of the body ; and, consequently, 
the more easily will the stomach recover the tone which 
it may have lost from previous mismanagement. In a^ 
. tempting to cure indigestion, notwithstanding the most 
scrupulous adherence to the rules given for the proper 
selection of food, if we set at defiance all the other con* 
ditions of healthy digestion, our adherence will be of 
. little avail. Whereas, if we fulfil the laws of our consti- 
tution, by rising from bed in the morning, obtaiining a 
healthy: appetite and lively circulation by the regular ex-^ 
ercise of the various functions of mind and body in a free 
and pure atmosphere, eating moderately, and enjoying 
social relaxation after our meals, — digestion will be so 
far strengthened, that no very rigid observance of any 
particular kind of diet will be necessary ; it being always 
understood, however, that we shall not exceed in quan- 
tity what the wants of the system require. 

It would be a waste of time to discuss gravely whether 
tea and coffee ought to be allowed in the evening. Cus- 
tom has already decided the point, and experience has 
shewn that, taken in moderation, they rather promote 

than impede digestion. When the dinner is early — say 

s 
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at one, two, or three o'clock — a light inenl of tea and 
bread in the evening is very sniitable, as it aares the ne- 
ct^seity of eating a heayier snpper. If the individiml bo 
accnstomod to much active exeition in tlie nfternoon, so 
R$ lo caufie considerable waste in the ^y^tero, and e»i:€- 
cially if he be yoang, a Email aitdition of animal food may 
be made wth great propi-iety lo the evening meal. But 
on the other hand, when the dinner is late, or little exer- 
tion is incurred after it, tea or coffee ought to he used 
more as n diluent than as a meal. 

The FrentJi drink a single cwp of strong toffee with- 
out cream immediately after dinner, and find digestion 
go on all the better for it. It acts as ii sirong stimutanr; 
and certainly increnses the fieling of comfort for the 
time- Like all other Etimulants, however, its use is at- 
tended vith the disadvantage of exhausting the sensibi- 
lity of the part on whii^h it acts, and inducing weaknesF. 
This inconvenience is not felt to the same extent indeed 
after coffee as after spirits, but still it exists ; and it is 
infinitely better that the stomach should be bronght U]> 
to do its own work ungrudgingly, than taught to depend 
upon assistance from without ; and therefore such assist- 
ance ought to be reserved for the relief of occasional ex- 
haustion, instead of being resorted lo as a regular indul- 
gence. The French partake of a much greater variety oi 
dishes at one meal than we are accnstomed to do, and 
n»y thug require the aid of coffee to keep the stomach 
from actual rebellion. But the way to obviate this neces- 
sity, is obviously to eat a more simple and more mode- 
rnto meal. 

A great deal lias been said and written about the pro- 
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perties of tea and coffee as articles of diet At present 
however, we have to do with them only as elements of a 
third mealy and must reserve the discussion of the other 
brandi of the subject to a future opportunity. 

In determining whether a third meal ought to be taken 
either as tea or as supper, the general principle already 
liud down will be very useful. If dinner be sufficiently 
early to admit of digestion being completed and the sto* 
mach afterwards recruited by repose, and if the mode of 
life be active, so as to occasion a natural return of appe- 
tite before the day is done, the propriety of a third meal 
cannot be questioned* But if dinner be late, and there 
be too short an interval between it and bedtime to admit 
of digestion being finished and the appetite renewed, then 
every additional mouthful swallowed is sure to do mis* 
chief. The farmer who dines at two o'clock, for example, 
and, after walking about his fields for three or four hours 
in the afternoon, comes home in the evening with a ge* 
nuine and undeniable appetite, has a legitimate right to 
an additional supply of wholesome food before betaking 
himself to his couch; because a sufficient interval has 
elapsed to allow the stomach to recover itself from the 
labour of digesting his dinner, and the continued waste 
of the system requires to be replaced. In like manner, 
the man of fashion who dines at seven o'clock, and fre- 
quents assemblies till three or four in the morning, is 
well entitled to some kind of supper about one or two 
o'clock, and could scarcely get through his laborious du- 
ties without farther sustenance from either food or wine, 
or both. Even in his case, six hours may thus intervene 
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betwixt dinner and sapper ; and we know lliat, on an 
average, the digestion of a moderate meal is lini&licd in 
fonr or five boure. The cbief difference between him 
nnd the farmer is, that the farmer reaiis health and sound 
digestion from adheriag in his hours to the institutions of 
the Creator, and that the man uf fashion impairs his con- 
stitntion and enfeebles his digestion— ^less by the impro- 
per intervals at which he eats, than by his wide departure 
from the order of Nature in tbe bonrs which lie observes. 

If, in adopting tbe precepts of ultra- temperance, we 
dine early, live actively, and go tu bed with the stomavb 
entirely empty, we may sleep, but our dreams will scarce- 
ly be more pleasant, or our sleep more tranquil, than if 
the stomach were overloaded. A gnawing sense of va- 
cuity is felt in such circumstances, which is apt to induce 
restlessness, and nervous impatience and irritability. I 
have repeatedly seen these nnpJeasant symptoms dis- 
pelled, and sound sleep obtained, by no other prescrip- 
tion than a cupful of arrow-root an hour or two before 
bedtime. 

Except in early life, and in the ease of those who lead 
a very laborious existence and observe very early hours, 
supper OS a fourth meal is altogether superfluous, at lea^ 
where any thing is eaten at tea. In youth, waste, growth, 
and nutrition ai-e so active, that a moderate supper is 
often indispensable, especially when the muscular system 
is freely exercised in the open air. But it ought to he 
of a light nature, and taken at least an hour or two he- 
fore Booing to bed. If dinner he taken early, and tea bo 
used in the afternoon, not as a meal but merely as a di- 
luent, a light supper will be very proper. 
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In sbort, tbe grand nile in fixing the number and pe» 
riods of onr meals, is^ to proportion them to the reaiwanie 
of the synliem^ as modified by ctge^ sex^ healthy and nuamer 
ofUfe^ and as indicated by the true returns of cyyoetitif 
and, as an approximative guide, to bear in mind that, 
under ordinary eircnmstances of activity and health, 
three, four, or five hours are required for the digestion 
of a full meal, and one or two hours more of repose be- 
fore the stomach can again become fit for the resumption 
of its labours. If the meal be temperate and the mode 
of life natural, digestion will be completed in from three 
to four hours, and one hour of rest will serve to restore 
its tone ; but if the quantity of food be great, or the ge-- 
neral habit be those of indolence, digestion may be pro- 
tracted to five or six hours, and two or more be required 
for subsequent repose. It is therefore utterly absurd 
and inconsistent with the laws of Nature to pretend, as 
many writers have done, to lay down rules which shall 
apply to every individual and to every variety of circum* 
stances. As already mentioned, rules applicable to classes 
may be prescribed, because there is a considerable si- 
milarity in the circumstances of all the individuals com- 
prehended in each ; but even there numerous exceptions 
must occur, which can be judged only by the standard 
of the individual constitution. 

The Creator indeed has obviously never intended that 
we should be bound down to the rigid observance of a 
very strict order in diet ; but, to fit us for the ever-vary- 
ing circumstances in which we are placed, has wisely and 
benevolently allowed us considerable latitude, and made 
appetite to vary in the extent and earnestness of its de- 



214 



PfLINGIPLES ON WHl 



mandi in proportion to the waste to which we are sub- 
jected for the time. It is aEtuiiishiiig how rapidly a 
heftlthy fi-ame accom mo dates iUetf even to great chau^ii, 
when temperance is duly observed, and a proper regard 
is paid to the intimatioiig of appetite. 

In suiting my own mode of life to ibe circumstances 
under which I have at Tarioua times been placed, I have 
repeatedly, even as an invalid, made sudden changes la 
tlie hours of eating, with no fnrthcr injury than tempo- 
rary discomfort ; but then I always adhered to the gene- 
ral principles above insisted on. It was by some of these 
experiments that my attenlian was first drawn to the 
great influence of the accessary conditions in retarding 
or promoting digestion. At one time, on altering my 
place of residence from Aix to Marseilles, I changed at 
<mce from breakfasting at eight o'tlodi, dining at two, 
and taking tea in the evening, to breakfasting at eleven, 
and dining at six. For tlie first few days I felt uncom- 
fortable in waiting so long iu the morning ; but by fol- 
lowing tlie plan of taking a t:u(> of coffee and a crust of 
bread soon after rising, and attempting no considerable 
bodily exertion till after breakfast, every feeling of iu- 
convenience ceased, and the system completely adapted 
itself to the change. Three months afterwards I eui- 
bai'ked on the JVIcditerranean, and again passed at once 
to breakfasting between seven and eight o'tlock, dining 
ahont noon, and taking tea iu the evening, which I con- 
tinued to do foi' some time after arriving in Italy. On 
my way home (he hours of eating were nevei' two days 
the same, and yet I did not suffer. If breakfast wa? 
early I ate it with relish. If it was late, I had recourse 
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to a biscuit, or some dried fruit early in tiie morning, to 
sustain tke system in the mean time, and was ready for 
it when it came. In the same way, if dinner was to-day 
at one o'clock, I took it when it was offered, and had 
recourse to some refreshment in the evening : if to-mor- 
row it was postponed till eight o'*clock, which sometimes 
happened, the refreshment came in the forenoon, and a 
moderate meal was taken in the erening. 

In these changes, however, it will be remarked that 
the laws of digestion were in reality much less infringed 
upon as to time than one might imagine from merely 
hearing that I dined one day at noon and the next day' 
at eight o^clock in the evening. At whatever hour the 
meal was taken, the real wants of the system were 

9 

supplied when they manifested themselves in the form 
of appetite, and the requisite intervals were observed. 
If a substantial breakfast was taken at eight o*clo<4c, 
then' a corresponding interval elapsed before another 
meal followed at one or two. If, again, the morning 
allowance was trifling, then the real breakfast followed 
at an interval correspondingly short, namely, at eleven 
o'clock. So also with dinner. And if dinner was at 
one o'clock) tea Allowed at the distance of six or seven 
hours ; whereas, if it came at six or seven o'clock, a re- 
freshment preceded and nothing followed it, and the re- 
sults were comfort and sound digestion. If, however, we 
yield unguardedly to the impulse of appetite in travelling, 
and eat and drink plentifully instead of temperately, no 
arrangement of hours that we can make will render our 
situation either pleasant or healthful. 

While tnerefore, it seems to be obvious beyond a 
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doubt, that tliose who live according to the laws of Na- 
ture and begin their activity with the morning, should 
breakfast belimeH, dine early in the day, and take a 
lighter ihchI in the evening, and th»t those vrho do so 
will reap a reward in henlih and vigour of mind and 
hodyj unattainable to the eame extent by those who live 
dififerenlly, and convert night into day, — it would be not 
leas hurtful ihaii absnrd to prescribe the same hours for 
meals tu nil, whatever their hours of activity, and what- 
ever their modes of life ; and I cannot help thinking, thnt 
it is the preposterous attempt to generalize too much, 
which, losing sight of true principle and the modifica- 
tions which it requires in individual cases, has brought 
dietetic precepts into disrepute, and led to the belief that 
the rules laid down are merely arbitrary assumptions, 
resting on no solid fomidatlon in the human coustitutiou, 
or in the designs of our Creator. 

As experience is the best guide to knowledge, I may 
be allowed to add, tliat, when traveliing on the Contjnent 
in health and strength, I suffered more from feverish 
fatigue and stomachic discomfort, induced by ignorant 
infringement of ihe laws of digestion, than I ever after- 
wards did, even from more continued exertion when tra- 
velling as an invalid under a better regulated system of 
diet. I did not, in citlier case, make any exception to 
the meals which B«nited our arrival at the inns, or to the 
hom's at which they were served. The chief difference 
was, that, when well, I ate till my appetite ivns fully aa- 
tisGed, under the notion that, in travelling, a full diet is 
necessary to ennl)li< one to withstand the fatigue ; and 
that, as an invalid, on the other hand, I ate more sparing- 
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]y, and, if the regular meal was mnch later than usual, 
had recourse to biscuit, fruit, or a wlice of cold meat, as 
an intermediate refreshment, to prevent the stomach be- 
coming exhausted from too long a fast. Following the 
dictates of experience, I have long adhered to the latter 
plan, and am convinced that few who have tried both will 
long prefer the former. 
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CHAPTER II. 

ON THE PROPER QUANTITY OF POOD. 

Quantity to be proportioned to the vants of tlie 8y8tem^Appetite indi« 
cates these — Cautions in trusting to appetite — General error in eat* 
ing too much— Illustrations from Beaumont, Caldwell, Head, and 
Abercrombie — Mixtures of food hurtful chiefly as tempting to excess 
in quantity— Examples of disease from excess in servant-girls front 
ihe country, dressmakers, &c. — Mischief from excessive feeding in 
infancy— -Rules for preventing this— Remarks on the consequences of 
excess in grown persons — Causes of confined bowels explained^-And 
necessity of fulfilling the laws which God has appointed for l3ie t^q- 
lation of the animal economy inculcated. 

The next important step in the regulation of diet, is 
to determine the quantity which ought to be eaten. 

To ensure easy digestion and sound health, the quan- 
tity of food ought always to be proportioned to the wants 
of the system ; but this can be done only by a constant 
reference to the individual's constitution and circum- 
stances, and not by attempting to lay down any standard 
as admitting of universal application. 
♦ We have seen that, where waste is great and growth 
active, an abundant supply of food is required, and that, 
in accordance with this relation, it is in such dream- 
stances that the desire for food is most keenly felt. Ge- 
nerally speaking, appetite is a safe guide as to quantity ; 
but, in following its dictates, we most take special oar« 



TOO MUCH FOOD IS U8UA|<LY TAKEN. 219 

neither to eat so fast as to prerent it from giving timelj 
intimation that we have had enough, nor to confomid 
the mere gratification of tofe, or the yearning of a va- 
cant mind, with the natnral craving of unsatisfied want. 
Br Beaumont's remarks on this suhject are characte** 
rized by so mucli soundness of judgment, that no apOf> 
log^ can be required for soliciting the attention of the 
reader to the following very pertinent extract from his 
work. 

^' There is bo subject of dietetic economy,^ says Dr 
Beaumont, *^ about which people err so much, as that 
which relates to qwmixty. The medical profession, too, 
has be^i accessory to this error, in giving directions to 
dyspeptica^to eat until a sense of satiety is felt. Now^ 
this feeling, so essential to be rightly understood, never 
supervenes until the invalid has eaten too much^ if hfB 
have an appetite^ which seldom fails him. Those even 
who are not otherwise predisposed to the complaint, fire* 
quently induce a diseased state of the digestive organs 
by too free indulgence of the appetite. Of this fact, the 
medical profession we, generally, not sufficiently awaz^^. 
Those who lead sedentary lives, and whose cir^us^ 
stances will permit of what is called free living, are pe- 
culiarly obnoxious to these complaints. By paying pay- 
ticnlar attention to thrir seBsati<»is during the ingesticp 
of their meals, these complaints may be avoided. Theve 
appears to be a sense of perfect intel%enco conveyed 
from the atomaeh to the encephalic centre> which, in 
health, invariaUy dictates what quantity of aliment {re* 
spending to the sense of hunger and its due satisfaction) 
is natundiy reqwed isx tk^puipoies of life; asd wUoh, 
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if noticed and properly attended to, would prove the most 
salntary monitor of henhli, nnil effectual preventive of 
disease. It is not the sense of satiety, for this is beyond 
tiie point of healthftil indulgence, and is Nature's earliest 
indication of an abuse and overburden of her powers to 
replenish the system. It occurs immediately previous 
to this, and may be known by tlie pleasurable sensation 
of petfect satisfaction, ease, and qui f scenes of bodi/ and ihind. 
It is when the stomach says enovgli, nud is distinguished 
from satiety by the difference of the sensations, — the 
former feeling enough — the latlev too much. The first is 
produced by the timely reception into the stoniacli of 
proper aliment, in exact proportion to the recjiuL-emenls 
of Nature, for the perfect digestion of which a definite 
quantity of gastric juice is furnished by the proper gas- 
tric apparatus. But to effect this most agreeable of all 
sensations and conditions — the real Elysian satisfaction 
of the reasonable epicure — timely attention must he paid 
to the preliminary processes, such as thorongh mastica- 
tion and moderate or slow deghilition. These are in- 
dispensable to the due and natural supply of the stomach 
at the stated periods of alimentation; fur if food be 
swallowed too fast, and pass into the stomach imperfectly 
maalicated, too much is received in a short time, and in 
too imperfect a state of preparation to be disposed of by 
the gastric juice." 

" The quantity of gastric juice, either contained in 
ils proper I'ossels or in a state of preparation in the cir- 
cidating fluids, is believed to be in exact proportion to 
the proper quantity of aliment required for the due sup- 
ply of the system. If a more than ordinary quantity of 
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food be taken, a part of it will remaifi nndissolyed in the 
stoma,q)i, and produce the usual unpleasant symptoms of 
indigestion. But if the ingestion of a large quantity be 
in proportion to the calls of nature, which sometimes bap* 
pens after an unusual abstinence, it is probable that mor^ 
than the usual supply of gastric juice is furnished ; in 
which case the apparent excess is in exact ratio to the 
requirements of the economy, and never fails to producQ 
a sense of quiescent gratification and healthful enjoy--^ 
ment. A great deal depends on habit in this respects 
Our Western Indians, who frequently undergo long ab^ 
stinence from food, eat enormous quantities when they 
can procure it, with impunity,"* 

If the purposes for which eating is necessary be kept 
in mind, the keen appetite and vigorous digestion obser- 
vable in growing youths, and in those who undergo- 
much active exercise in the open airy^—and the weaker 
appetite and feebler digestion observed during the middle 
period of life, especially in persons of sedentary habits, 
—will appear to be in strict harmony with the wants 
of the system in the respective drcumstances* But 
from no attention being paid by either the old or the 
young to the principle by which the supply of nourish- 
ment ought to be regulated, and the haste with which 
every one labours to appease the cravings of hunger, it 
may be affirmed as a general fact, that mankind eat 
greatly more than is required for their sustenance : and 
the indigestion thereby induced is a salutary provision 
of Nature to prevent the repletion which would other- 
wise ensue. 

* Beaumont's Observatiobs, &c., p. 63. 
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Sir Franda Head, in his humoroua book entitled 

ibbles from Ae Srunnens of Nassau, by an Old Man, 

tapresaea his aatoniahment at tlie " enormous quantity of 

L proTiaiona" whlcli the invalids und aojourners at tlieMi 
^ratering placea " bo placidly consume ;" and, aftei- no* 

I ticing " tlie heavy masses which constitute the ioundation 
df the dinner, and thesucceaaive layers of salmon — fowl* 
— puddings — meat again— stewed fruit — and, lastly, ma- 
jestic leg^s of mutton — which form the lighter anperstruo 

I tore," he adds : " Nothing which this world affords could 
induce nie to feed in this gross manner. The pig whick J 

I lives in his aty would have some excuse, but it is really 
quite shocking to see any other animal overpowering 
liiinself at mid-day with such a mixture and superabnn- 
dance of food" (p. 71). In another page he returns to 
the subject, and quaintly enough remarks, " that almoflt-V 
every malady to which the human frame is subject i8(.i| 

I Cither by high-ways or by-ways, connected with the atO" ^ 
Biach ; and I must own, I never see a fashionable physl- 

] danmysterioustycountingthe pulseofaplethoricpationt^ ■ 
or, with a silver spoon on his tongue, importantly tookingf 'J 
down his red intiaroed gullet (so properly termed by Jobn' i 
eon ' the meat-pipe'), but I feel a desire to exclaim, ' Why ' 
not tell the poor gentleman at ouce — Sir, you've eaten 
too much, you've drunk too mncb, and you've not taken 
exercise enough !' That these are the main causes of al- 
most every one's illness, there can be no greater proof 
than that those savage nations which live actively and 
temperately have only one great disorder — death. The 
human frame was not created imperfect — It is we our- 
■elves who have made it so ; there exists no doiihy in crea- 
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turn so overladen as our stomaths, and ii is beeauie Aeg 
groan under the weight so erue^ imposed upon them^ thai 
we iKe people driving them before tkem in herds to drink ai 
ofneHtUe hrunneri' (p. 91-2). 

Our supposed ^ Old Man'' is by no ibobm singnlar ill 
his opinions. Hie celebrated Roman pbysiidum Bagliv^ 
Wbo, from practising^ extensirdy aipongp Oatholies, bad 
ample opportunities of observation, mentioiis thl^t itt 
Italy an nniisnally large prop6rtion of tbe nek recoy^r 
during Lent, in conseqnenise of tbe lowet diet trlncb it 
tben observed as part of tbe religions duties. Tbis it 
a' striking fact, and gives unequivocal proof, n6t only In 
favour of temperance, but in evidence of tbe assertion 
tbat excess in quantity is a prevaililBg error in society. 

Professor Caldwell, of Transylvania University, Ken« 
tudty, in one of bis vig<Hronsly concaved and -very in* 
s^ructive essays, inveighs eloquently against tbe intern* 
perance of bis countrymen in eating as well as it| drinks 
ing, and tells tbem tbat one American consumes as much 
food as two Higblanders or two Swiss, altiiougb tbe lat* 
ter are among tbe stoutest of the race^ << Intemperate 
eating," says be, '< is perbaps tbe most universid fault 
we commit. We aridi all guilty of it, not occattonaUy, 
but babituaUy, and almost uniformly, from tiie cradle to 
tbe gfrave. It is tbe bane alike of our infancy and youths 
our maturity and age. It is infinitely more common than 
intemperance in drinking ; and the aggregate of the mts« 
chief it does is greater. For every reeling drunkard 
that disgraces our country, it contains one hundred glut- 
tons— -persons, I mean, who eat to excess and suffer by 
the practice.'^ How, indeed, he afterwards exclaims, 
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lan the case be otherwise, while children and youth are 
regularly taught, hired, hribed, or tempted, " to overeat 
ihpmaelves from their hirth ! Do you ask uie for evi- 
dence in proof of thl« charge ? Go to our dining-rooms, 
nurseries, fruit-shops, confectionarics, and pleasure-gar- 
dens, — go even to sick-room^, — and you will find it in 
iibundance> Yon will witness tliere innumerable scenes 
of gormandizing, not only produi;tivc of disease in those 
coDcei'ned in thcni, but in many instances offensive to 
beholders. The frightful mess often consists of all sorts 
of eatable materials, that can be collected and crowded 
together; and its only measure is the endurance of appe- 
tite and the capacity of the stomach. Like the ox in ricli 
pasture-ground, or the swine at his swill ti'ough, men 
stow away their viands until they have neither desire nor 
room for any more. I do not say that such eating m.itches 
iilways and every where occur among us. But I do say 
that they occur too frequently, and that they form fit sub- 
jects for caricature pictures, by European touristii, of our 
domestic manners. I add, however, that similar scenes 
|>resent themselves in every country I have visited, where 
l)rDTisionB are abundant and cheap.'** 

This is a strongly drawn picture, but, with a modifica- 
tion in degree, it is perhaps not less applicable to our 
own and other European countries than to the United 
States. The " Old Man's" description of German feed- 
ing is in its main features essentially the same ; and, so 
far ai my observation and experience go, it is only in a 

' TuiujlifMla Jaumnl of Msdiclne for Scpti^mber 111132, p. 313. See 
nl«i Di CaldmU'i u»ll?at Thouglin on Ph^uail Eduatloa, sod thit 
Tiua Mode of Improving tlif CoDilItlaa of Mud ; reprinted fat A. and (' 
BIicli, Edinburgh, 1636. 
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less degree tbat we fiiU short of oar brethren in America* 
As a general rale, we also exceed, though not to the 
same extent. This is owing partly to onr more advanced 
civilization, and partly to the greater difficulty of procu* 
ring the means of^excess ; and if I have resorted to Ger- 
many and the United* States for the most striking illustra- 
tions of the principle, it is not from want of examples at 
home, but because we are so much more alive to the 
errors of our neighbours than to onr own, that the prin- 
ciple involved in their commission will be more readily 
recognised when pointed out in them, than when its per- 
ception is made to imply condemnation of ourselves. 

It is a trite observation, that medical men are constant- 
ly exclaiming agunst the eating propensities of their 
patients, and inculcating the practice of temperance. One 
of the most eminent physicians of the present day says, 
*'< I believe that every stomach, not actually impaired by 
organic disease, will perform its functions if it receive 
reasonable attention ; and when we consider the manner 
in which diet is generally conducted, both in regard to 
quantity and to the variety of articles of food and drink 
which are mixed up into one heterogeneous mass, instead 
of being astonished at the prevalence of indigestion, our 
wonder must rather be, that, in such circumstances, any 
stomach is capable of digesting at all. In the regulation 
of diet, much certainly is to be done in dyspeptic cas^s, 
by attention to the qnality of the articles that are taken ; 
but I am satisfied that mtich more d^iends upon the quan- 
tity ; and I am even disposed to say, tbat the dyspeptic 
might be almost independent of any attention to the qua- 
lity of his diet, if he rigidly observed the necessary re- 
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gtrictiODs in regard to quantity."* The latter opinion, 
which is in perfect harmony with Dr Beaumont's obser* 
ration of the power of digestion being limited by the 
amount of gastric juice which the stomach is capable of 
providing — an amount varying with the wants of the sys- 
tem, and consequently with the mode of life — b also for- 
cibly though qnaintly supported by a late popular writer, 
who affirms that " it is your superfluous second codrsV 
— '' (which are served up more to gratify the pride of the 
host than the appetite of the guests) that overcome the sto- 
mach and paralyse digestion, and seduce children of lar- 
ger growth to sacrifice the health and comfort of several 
days — for the baby-pleasure of tickling their tongues for 
a few minutes with trifles and cuatards.''t 

Cornaro, Cheyne, and others, have, most absurdly, at- 
tempted to determine a standard quantity of food for all 
mankind, and have fixed it at the lowest possible limit. 
The very attempt, however, is inconsistent with the laws 
of the animal economy ; since the supply required must 
necessarily vary not only according to the age, sex, and 
constitution of the individual, but according to the mode 
of life and the circumstances by which he is surrounded ; 
and it would be, therefore, not less injurious than mma- 
tural for any one to adhere to the same invariable pro- 
portion. 

Mixtures of different kinds of food are strongly con- 
demned by almost all writers on dietetics, as injurions to 
digestion. They seem to me, however, to produce mis- 
chief much more by the inducement to excess m quantity 
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wlifch VAriety affords, tliui Vy the mere mixtore of dtf^ 
f6rbnt sabstances. In a healthy stomach, hidig^ioii fi 
nirdy if erer induced by eatbg^ seven^ kinds of food 'M 
ond meal^ provided the total amount consumed be not bt^ 
yotid the wants of the system, and do not exceed the doe 
pf bjportion to the quantity of gsustne juice whidi the slo^ 
mach is aUe to provide. When only one dish is partaken 
of, th^e is less teti^ptation to exceed in quantity thmi 
' whe(re several are tried: 

Hie first intimations of satisfied appetite are unquei- 
tionably the best i^rarmng^ we can have when to stop easl* 
mg. If we do not go beyond this point, -the subsequent 
sensations are pleasurable and invigorating, and, after a 
brief interval, we are perfectly disposed to return to ac- 
tive exertion. But, if we eat more than enough, fulness 
and oppression are almost iminedlately experienced, and 
a considerable time must elapse before either mind or 
body can effectually resume its activity. 

Where, fnmi long ovefr-indulgence or other causes, the 
lippetite cannot be safely followed as a guide in regula- 
ting the quantity of food, ite shall not err very fiur if wci 
proportion our meals to the amount of the precedii^ ex- 
ercise. When this has been active and in the open airy 
and waste has consequently been considerable, a liberal 
allowance of food "mil be more easily digested than per-^ 
haps half the quantity would be after a week's inaction. 
Hence it is a great error to devour the same quantity of 
food daily, whatever our mode of life and bodily exertion 
may be ; because *' the strong food which the strong ac- 
tion of strong bodies requires will soon destroy weak ones 
— if the latter attempt to follow the example of the for- 
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mer — instead of feeling' invigorated, their stomacbs will 
be as op[)regse(l as a porter is witli a load tliat is too 
heavy for him — and under the idea of swallowing wltat 
are called strengthening nourishing thing^i, will very soon 
make tlieinselves ready for the undertaker."* And yet 
nothing is more common than to see persons who havK 
passed from a life of varied ai^tivity to one of a purely 
Bedentary nature continue to eat — merely because ihey 
have been aircustonied to it — ^as much food as if tbey were 
still engaged in constant bodily exertion, Manyfemales 
of tlie higher and middle classes, who scarcely ever atir 
out of doors except to church, nevertlielesa make as hearty 
meals twice or thrice a day as if they were undei^oing 
pretty severe exertion ; but they sooner or later reap their 
reward, and after groaning for a time under the burden 
which they have placed upon their own shoulders, they 
either obtain relief by the forced adoption of a temperate 
regimen, or " fall into the hands of the undertaker." 

In towns we often observe the bad effects of over 
feeding in young female servants recently arrived from 
the country. From being accustomed to constant exer- 
cise in the open air, and to the comparatively innutritions 
diet on which the labouring classes subsist, they pass all 
at once, with appetite, digestion, and health in their full- 
est vigour, to the confinement of a house, to the impure 
atmosphere of a crowded city, and to a rich and stimn- 
lating diet. Appetite, still keen, is freely indulged ; but 
waste being diminished, while nutrition is increased, fid- 
ness is speedily indnced, followed in its turn by inflam- 
matory diseaie or fever, which sometimes cuts short life, 

• Art of iBTigorating, in., p. 1 J 1 . 
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^'liere, with better management, health might hare beeii 
preserved for years. In many instances, again, life is 
saved by the digestive powers being the first to give 
way, and refusing either to receive or to concoct the 
^ame quantity of aliment as before, and the patient then 
escapes with the minor evils of protracted indigestion. 
This latter result ensued in an instructive case mention- 
ed by.Heidler, where a moderate acquaintance with the 
laws of the animal economy might have saved months of 
suffering, and even of danger, to the patient. — << A young 
woman of a healthy constitution, brought up in all the 
simplicity of country habits, passed at once, on her mar- 
riage, to a less active mode of life, and to a much more 
elegant table. In a short time she began to complain of 
irritability, lassitude, various spasmodic sensations, and 
habitual constipation. Hypochondria was soon added 
to the other symptoms ; her hope of becoming a mother 
being always deceived, an additional glass of wine, bark, 
and other tonics, were ordered. The evil increased. 
The patient became melancholic, and believed that she 
was always swallowing pins. In the course of the year, 
she became so emaciated and yellow, that her mother, 
who had not seen her for eleven months, could scarcdy 
recognise her. After an eighteen months' course of pur- 
gatives, and two comrses of Marienbad-water, she entirely 
recovered.' * If the medical adviser first consulted in this 
case had possessed the slightest acquaiatance with the 
principle I have been explaining, he would no more have 
regarded vnne and tonics as the best remedies for the 

* Heidler. Mikrienbad, et ses differens moyens ettralift dam les maladies 
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eppressire languor of escesslve feeding, than he would 
bave SDuglit to extinguUh a flame by pouring oil into tlie 
fire. 

The operation of the Eame principle is equally conspi' 
Guoud in girU sent from the country to the norkrooms 
of fashionable milliners and dressmakei-s in the larger 
towns. Transferred at once from activity in the open 
air to confinement all day, and often to a late hour at 
night, at a sedentary occupation, where there is scarcely 
even the means of i^hanging their position, and much lees 
of enjoying active muscular exercise, and where, conse- 
quently, there is little waste, the digestive powers speedi- 
ly give WKy, because less food is now required to repair 
the diminished loss. If the individual adapts her eating 
to her change of circumstances, she may escape severe 
disease; but if, as goncrally happens, from pure ignorance, 
she continues to eat to the same extent as before, bead- 
acbs, sickness, bilious disorder, and indigestion will be 
among the smnilest of her evils, and she will bave reason 
to be thankful if she does not become the victim of con- 
firmed bad health. In establishments of this description, 
the provision of the means of exercise even by dumb- 
bells, shuttlecock, or otherwise, in a large room with 
open windows for a few minutes several times a-day, 
would not only prevent much suffering, but even repay 
itself in an economical point of view, by producing an 
increased aptitude for work, and less freqnent absence 
on account of illness. In these days of wide-spreading 
philanthropy, conai derations of this kind ought to be 
more attended to. 

The necessity of proportioning the supply of food to 
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tke expenditure incurred and to the mode of life, is still 
fiutlier illostrated in the ease of individuals ehanging 
from Mi agricnltural or other employment carried on in 
the opmi air in the country, and iurolring no very great 
bodily labour, to one of a mechanical kind carried on in 
an impure atmosphere in a city, and requiring sevore 
and oontinued mus4»ilar exertion. It is a matter of ex- 
perience, ibr example, lliat the stout young men from 
the country, who are generally selected as apprentices 
for the laborious occupation of letter-press printings al- 
most uniformly break down during the first ten or twelve 
months, and it is only after some years' truning that they 
are able to withstand the fatigue. The vitiated atmo- 
sphere in whidi they work has some share in producing 
Hub result, but the chief cause is undoubtedly the inade- 
quacy of their ordinary diet to repair the grtat expen- 
diture of muscular enei^y to which they are habitually 
subjected, and for which they have not been previoudy 
prepared. In the office where this volume is printed, 
four strong and healthy lads were engaged in the subv- 
mer of 1835 as pressfkien^ and put to work along with an 
equal number of experienced men. Before the foUowii^ 
February every one of the former had been laid up from 
nekness fwt weeks, although the whole of them are ^tke 
most sober and steady habits ; while not one of the older 
and mmre exp«ri^ced men felt any inconvenience frtnn 
his exertions. This rery instructive fact is also deMrr* 
ing of att^ilaoii, as corroborating what 1 have elsewhere 
said hi regard to the necessity of proper managemsKt 
during the period of transition from youth to manhood— 
a period during two or three years of which more ^ood 



r nioi'e mUcliief may be done to tlio huniuii uoiistitution 
lan Juring almoat any other ten years of life.* Tliat, 
I times past, pressmen have suffered at least aa mucb 
0111 their own mismaniigetneut as from the nature of 
leir employment, is rendered probable by their prover- 
<liiiil dissipation. In utter ignorance of the structure and 
wa of the animal economy, they not unnaturally sought 
reheve the exhaustion under which they Buffered, by 
a stimulus of spirituous and other intoxicating liquors, 
^•iustead of seeking it — where only it can bo effectually 
ibtained, and at a cheaper rate — in a more wholesome 
md nourishing diet. It is gratifying to perceive, how- 
■, that in this, as in many other trades, the progreBB 
*pf knowledge is already lending to the prevalence of 
c rational ideas, and to the consequent formation of 
Mter habits. 
There is no period of life during which it i ^ of greater 
inportancc to follow the intentions of Nature in the re- 
flation of diet, both as to quantity and quality, than 
ing the earliest part of childhood ; for at no period is 
e neglect of tliem more fatal. Surprise is sometimes 
expressed at the number of children who are carried off 
lefore completing their first or second year ; bnt wlien 
iider the defective education aud entire ignorance 
f the human economy, not only of the nurses and ser- 
inta to whose care the young are entrusted, but of the 
parents themselves, our wonder onglit to become greater 
that so many survive than that so many die. There is 
perhaps not one mother in ten thousand, who, before be- 
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eomiog such, has ever inquired into die nature and wants 
of the newly bom infant, or knows on what principles its 
treatment ought to be directed ; and hence the hurtful 
and superstitions notions of the human economy which 
still linger in the nursery, long after they have ceased to 
prevail in the world of science. 

Those whose opportunities of observation have been 
esttensive will agree with me in opinion, that nearly one- 
half of the deaths occurring during the first two years 
of existence are ascribable to mismanagement and to er- 
rors in diet. At birth the stomach is feeble and as yet 
unaccustomed to food. Its cravings are consequently 
easily satisfied, and frequently renewed. A healthy in<f- 
fant seeks the breast with avidity, but sucks little at a». 
time.. It leaves an interval for thoroughly digesting the 
little which it has swallowed ; after which its appetite 
revives, and a fresh supply is demanded in language 
which no mother can misinterpret. During the first 
months, appetite ought to be the mother s guide in ofi\^r- 
ing the breast ; and if she know how to read the expres- 
sion of her infant aright, she wdll want no other. At that 
early age there ought to be no fixed time for giving 
nourishment. The stomach cannot be thus satisfied. In 
one child digestion may be slow, and the interval be con- 
sequently too short ; in another it may be quick, and the 
interval too long. But the active call of the infant is a 
sign which needs never be mistaken, and none else ought 
to be listened to. 

Many mothers consider every expression of uneasiness 
as an indication of appetite, and whenever a child cries. 
they ofier it the breast again, although ten minutes may 

u 
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not liare clflpsed since its preceding; repast. Nothing' 
Cftn be more tojorioiis than this custom. It overloads 
and oppresses the stomach; — excites griping and bowel- 
complaints, restlessness and fever, — nnd not unfreqaent- 
ly leads to fatal disease in the brain. It does harm also 
by withdrawing the mother's notice from the real source 

It ia astonishing, indeed, with what exdasiveuess of 
understanding, eating is regarded even by inteUigent 
parents as the gi'aud soktti«m or panacea for all the pains 
and troubles which afflict the young. If a child falls 
over a stone and bruises its leg, its cries are immediately 
arretted by a sugar-biscuit stuffed into its open month. 
If its temper is discomposed by the loss of a toy, it is 
forthwith soothed by an offer of sweetmeats, the nltimnte 
effect of which is to excite colicky pains in its bowels, 
which are worse than the original evil, and for which, in 
their turn, it is presented with " nice peppermint drops," 
or some other equally pleasant antidote. Because the 
mouth is open when the child is crying, and the mouth 
leads to the stomach, parents jump to the conclusion that 
it is open for the purpose of being filled, and proceed to 
cram it accordingly ; forgetting all the while that the 
mouth leads also to the windpipe, and may be open fur 
the admission of air to the lungs as well aa of food to the 
stomach, — and that if they stuff it with cake or pudding 
when it is open only for the reception of air, they run the 
risk of suffocating the little innocent when their only 
wish is to soothe him. Every body must have seen fits 
of convnlsirecongh induced by fragments of food being 
drawn into the windpipe in such circumstances. 
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To oonfoiiiid crying and the expretsion of pain widi^ 
the cravings of hunger, is far from being a matter of Iq^ 
diffbrenee to the child. If food be giren when it iriidiei 
only to be relieved from suffering, the offending canse ll 
left in activity, and its effects are aggravated by the tA^ 
ditional iU-timed detention of its stomach. But so hit 
is this important trath from being snffici^tly impresMcl 
on the minds of parents and nurses, that nothing is mac0 
common, when the infant refuses to swallow more but 
still ^ntinues to cry, than to toss it in the nurse's anii% 
as if on purpose to shake down its food, and then resouMi 
the fseding. And in such attempts, it is too true that 
the perseverance of the nusse often gets the better of the 
child, and foroes it at last to receive the food at which h 
really loathes. 

^ Let appetite^ then, be the only rule^ but allow it to 
appeai^-aad do not attempt to provoke it. The breast 
ought not to be offered to the infant ; it is for him to 
seek it. He has little need of sacking who takes it with 
indifference, or as if he were conferring a favour. He 
who is hungry acts very differently; all bis gestures ei^ 
press clearly the want and the desire ; his eye follows hit. 
nurse, and tries to interpret her every movement* If ha 
is crying, his cries oease at her approach, and smUes rfN 
pUce his tears* If be is offered the breast, he seises it 
with ardour, and the mother yields to a natural, want.'^ 
But it is far otherwise when real appetite is wanting, and 
<< it then becomes an act of cruel perfidy to tempt the in* 
fant by the offer of the breast. How can it be expected 
to resist the temptation, when the adult whose appetite 
is already satisfied at the festive boards yields ^o the so^ 
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licitations of the host, and gorges himself with aliinentii 
which be cannot digest ?" * 

The same intelligent author remarks, that the lowei* 
animaU instinctively avoid this error, and, instead uf 
offering suck too often, rather allow themselves to be 
strongly solicited before yielding to the wishes of their 
young. By this provident arrangement, the latter are 
protected from the evils of too frequent eating. Many 
mothers imagine that milk is so bland a fluid that it is 
impossible for an infant to take too much of it ; but the 
fallacy of the notion is exposed when we recollect that 
milk is coagulated the moment it reaches the stomacli, 
and that the real subject of digestion is curd — a, enb- 
stance not quite so light as milk has the appearance of 

The grand rule, then, during the early months of in- 
fancy, is to satisfy the clearly indicated and ascertained 
wants of the child, but neither to con6nc it to rc^lar 
hours, nor to oft'er it food when it is crying solely from 
p^n and not from hunger. When the system has be- 
come more developed, nnd the stomach accustomed to the 
DXercise of its functions, regularity in the distribution of 
its meals may be grndually and beneficially introduced ; 
becaase, in the animal economy, there is a natural ten- 
dency to periodicity, which greatly facilitates the forma- 
tion of proper habits. 

From the sudden change attending the introduction of 
the in&nt into the world, the many new sensations which 
it b^ins to feci, and the non -secretion of milk in the 
mother's breasts for some Iionr^ after delivery, it seems 

• LondB, ElBmena d'HjgiJne, »nl. ii. p. 161. 
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to have been intended by Nature that both parent and 
child should have some time for repose before a supply 
of food should be required by the one or furnished by 
the other. But, through pure ignorance and mistaken 
kindness, many nurses, imagining themselves wiser than 
Nature, and conceiving that the newly-born infant must 
of necessity be starving after what they consider a nine 
months' fast, hasten to fill its stomach with gruel, or some 
other food. Not unirequently, severe indigestion is thus 
induced at the very outset, which in a delicate child may 
be sufficient to lay the foundation of much sufiering an4 
bad health. 

On the general principle, that no physical want ever 
exists without the means of supplying it having been pro* 
vided by Nature, we may safely infer that, in ordinary 
cases, the secretion of milk will be begun before the in> 
fant can possibly require it ; and to counteract this ar« 
rangement, is to set ourselves up in direct opposition to 
the Creator, and to give a species of food for which the 
stomach is not then adapted. 

It is true that, in the artificial state of society in which 
we live, the secretion of milk is sometimes delayed so 
long as to endanger the welfare of the child. In sudi 
cases, it may be necessary to give a few tea-spoonfuls of 
fresh cow's milk diluted with water, as a temporary sub- 
stitute for its natural food ; but this ought to be only 
when the necessity is obvious, and in very small quantity 
at a time, otherwise the stomach and bowels will to a 
certainty sufier. 

One evil result of the ignorance of the animal economy 
which prevails in society, is a habitual distrust of, or want 
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of faith in, the efficiency of the lairs which God haa ap- 
pointed for the regulation of the »nimal functions. We 
cannot rest satisfied with discovering and yielding obe- 
dience to His desig'iui, but wo also must do something to 
assist or correct them I At birth, for eicample, the sto- 
mach and bowels, never having been used for the pur- 
poses of digestion, contain a, quantity of mucous secretioo 
— nuconium — which requires to be removed before they 
can enter upon their functions. To effect this object, 
Nature has rendered the first portions of the mother's 
isUk purposely watery and laxative; and, on the part of 
the infant, nothing farther is required than to allow it to 
follow its natural Instinct and suck it in. Nurses, how- 
ever, distrusting Nature, often hasten to administer cas- 
tor oil or some other active purgative in preference, and 
the result is the excitement of irritation in the stomach 
and bowels, which is not always easily subdued. If the 
young of the lower animals were treated after the same 
unnatural fashion, it can scarcely be doubted that the 
mortality among them also would be greatly increased. 

That the prevalence of over-euting is a general error 
in society, etipecially among the sedentary classes, is 
strongly presumable, even without direct proof, from 
two almost characteristic circumstances, — namely, tLe 
frequency of indigestion in one or other of its numerous 
forms, and the almost universal use of purgative medi- 
cines, with a view to remove from the system the super- 
fluous materiala which have been poured into it without 
any natural demand. 

It is perfectly certain that, in the natural state of man, 
he bowels are quite able to act regularly without tha 
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aid of laxatives. If they are not, die Creator must have: 
^ed in aoeomplishiiig his aim-— a ooaclusioii which no 
rational mind can arrive at. If, on the other hand, they, 
are intended and constituted to act without external aid>^ 
it necessarily follows that a wide departure from the 6r-^ 
der of nature must have taken place somewhere, to pro- 
duce the inactivity which is now so generally complained 
oft espedodly among the middle and higher classes, and 
among females. On the principle we have laid down, of 
nourishment requiring to he proportioned to waste^' it 
will not be difficult to explain in what this departure con- 
sists. It is in the mode of life being by far too seden- 
tary to admit either of the natural waste, which alone 
renders nourbhment necessary, taking place, or ci that 
constantly recurring contraction and relaxation of the. 
abdonunal and respiratory muscles, which have been 
pointed out as aiding so effectually the peristaltic mo* 
tions of the intestinal canal. If, in conformity with the 
diminished wants of the system, we reduce the quantity 
of food and increase the exercise, neither the oppression 
of repletion nor the need of opening medicine will be 
felt. But if, along with diminished exhalation and di- 
minished muscular action, we persevere in eating copi- 
ously of nutritious aliments, either digestion must fail, 
the system become too full, or some artificial stimulus be 
given to aid the bowels in expdling its superfluous ali- 
ment. 

Such, accordingly, are the results observable in every- 
day life. One is saved for a time from more serious 
evils by his stomach beooraing enfeebled, and refusing to 
digest the excess of noiirishment which it receives. In 
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anotber, whose digestion is more v)goron>i, the gysteni 
becomes full niid excited to the brink of active or inHam- 
mntory disease, a Riiddon attack of which hnrriea him t» 
the tomb. While a third gets rid of the load by stimii' 
lattng the bowels to higher action than is natural to tlie 
mode of life : in other words, artificial waste is excited 
by purgatives, to supply tlie place of that which ought 
to result from the active use of the bodily powers, and 
which alone renders a fidl diet proper or safe. 

It is not enough, then, to sit by the fire, blame Natm'e, 
and lament over our nnfortiinate constitution, which 
nbliges us to make such constant nsc of medicine. In 
the great majority of instances, Nature is more willing 
to do her part than we are to do ours, and all that shi? 
reqnires of ns h to fulfil those conditions witbont which 
she is powerless, and we are sufferers and unhappy. If 
vre exercise uur minds and bodies in healtbfnl occupation, 
and seek to inhale the pure atmosphere which God has 
si>read around us, so as to impart that gentle impulse to 
the Btomacli and bowels which I have already described 
as necessary to their action, we shall have no need of 
laxatives to assist them. But if we choose to neglect 
His laws and to live in hndily inaction within doors, and 
thus deprive the bowels of all naturid aid, let us at least 
take the blame to ourselves, and not unjustly throw it 
npon tho Rnler whose injunctions we thus practically 
despise. And if, while leading this Inactive life, we con- 
tinue to gratify taste by eating mnch more than waste 
requires, and thus stand in need of pnrgatives to enable 
ns to throw off the load, let us at least be just, and. In- 
stead of lamenting over a defective constitution, let us 



CONSEQUENCES OP OVER-EATING. 241 

deplore the ignorance which has hitherto blinded us to 
the perception of the truth, and led us to blame a Being 
whose arrangements are so evidently intended for our 
happiness. 

Daring the active years of childhood and youth, when 
a strong instinct impels to much locomotion in the open 
air, how rarely do we find the stimulus of purgatives 
necessary to the proper action of the bowels, except 
after errors in diet, or some unusual accident! And[ 
what is it that induces imperfect activity in later years, it 
not the change in the habits, occupations, and mode of life? 
If the lively and bounding girl, whose loose and uncon- 
strained attire admits of the freest motion and fullest re- 
spiration, passes in a few months from the exuberant and 
playful indulgence of her feelings, intellect, and muscular 
system, to the quiet and composed inaction and confinied 
dress of a sedate young lady, who never walks out, ex-^ 
cept at a measured pa6e to school or to church, is it 
really wonderful that, with an undiminished diet, her 
stomach and bowels should begin to act with less vigour, 
and that, in time, her constitution should be so far im- 
paired as to render necessary the constant use of laxa- 
tives ? The stoimach and bowels, in fact, are regarded 
very much as if they were independent powers residing 
within us, and placed there purposely for our molesta* 
tion. So many heavy charges are continually brought 
agidnst them that they can scarcely ever be found in the 
rig^t. They are blamed for every act of mischief whick 
cannot be clearly proved against another organ; and yet, 
influential as they are in effecting our comfort, they are 
treated by us with very little care or ceremony. Their 
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powers and wisbes are consulted in notliiiig, lut tlielr 
backs are loaded, at the caprice of their owners, worse, 
as Sir F. Head observes, than any pack-horse ; never- 
thelexs we ahuse them most eniphatlcnlly wlien they 
sink to the earth overwhelmed by the weight imposed 
on them. They arc, iii short, the scape-goats which most 
bear all our physiolog'ical dclinqnencieB, and save ns the 
pain of blamiiig onrselves. If they feel uneasy aft«r 
« heavy meal, it is not we who are to blame for having 
fftten it. No ! it is the Jls/i which lies heavy on the 
ttomach, or the stomach which h unfortunately at war 
with soup, or potatoes, or some other well-relished 
tide. We have nothing to do with the mischief, excepfc' 
as meek and resigned sufferers. We never eat 
than enough. We never devonr lobsters, or oysters, or 
■almon, or cheese, or any tbiog which experieoce hu 
told us our enfeebled stomachs cannot digest I We are 
too prudent aud self-denying for that. And yet, some- 
how or another, our stomachs get hold of all these thtnga 
in spite of as, and we must pay the same penalty &e if 
ice had eaten them deliberately, and with malice pre- 
pense ! The cose is hard, no doubt, that we cannot lead 
indolent and slothful lives, and yet enjoy the incompa- 
tible luxury of having the appetite of a rustic and the di- 
gestion of a tiger : — but »nce wc are so unfortunately 
constituted that we must act like rational creatnrea or 
Buffer the penalty, would it not be a wise proceeding to 
■el a bett«r watch on the stomach, and try to subject it 
to more effectual control ? 




In mature and middle age, after the efierrescence a 
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lioisterous activity of youth are over, still greater caution 
than before becomes requisite. Growth no longer goes 
on, and nourishment is needed merely to supply waste ; 
and, aeo<M*dingly, the appetite becomes less keen, and the 
power of digestion less int^ise. If the individual con- 
tinues from habit to eat as heartily as before, even after 
changing to a sedentary mode of life, the natural vigour 
of tihe digestive system may enable it to withstand the 
excess for a time, but ultimately dyspepsia, or some 
ionn. of disease dependent on indigestion, will certain- 
ly ensue. The attempt to combine the appetite and dU 
gestive power of early youth with the altered circnm? 
stances and comparative inactivity of mature age, is the 
tme source of the multitude of bilious complaints, sick^ 
headachs, and other analogous ailments, now so common 
and so &shionable in civilized society ; and they will ne- 
ver be got rid of so long as their exciting causes are al* 
lowed to operate with unrestricted freedom. . 

The stomadi, like every other organ of the body, is, 
for the wisest purposes, allowed a certain range, within 
which it may exercise its functions without injury to 
health ; and it is only in virtue of such a power that it cai^ 
adapt itself to the different circumstances in which an 
individual may be placed. If every trifling change in 
thd quantity or quality of food were to be followed by 
mischievous consequences, no one could retain health for 
a single day; and if the stomadb had no power of par- 
tially adapting itself to; a particular kind of aliment, 
every change of place and of climate must soon have 
been attended by the loss of health and life ; becamie 
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"tliere are scarcely any two pluces or countries in which 
precisely the same food would be set before us. 

According' to this law of adaptation, which, of course, 
has its limits, the stomach may be accustomed to the re* 
cpption of either a larger or a smaller quantity of food 
than what the necessities of tlie system require. If it !s 
accustomed to too much, and less than usual be allowed, 
an unpleasant feeling- of vacuity will arise, accompanied 

' by a craving for more ; but after » few days the unplea- 
sant sensation will disappear, and the feeling of setisfiic- 
tion be as great as if a full meal had been taken, and di* 
gestioD will become more healthy and vigorous; whereas, 
if more food continues to be tahen than what the system 
requires, merely to gratify the temporary craving, ulti- 
mate bad health will be the inevitable result. 

This is precisely the error which is generally inllen into. 
The atoniauh is accustomed during youth to receive and 
digest a larger quantity of food than what is requisite to 
'Carry on growth and repair the ordinary wa^te of the 
Bystem ; and from custom, not from VHint, we continue to 
fill it as tibernlly after growth is completed and waste is 
diminished, as we did before, when both were at their 
lieight. And if by any chance we eat less for a day or 
'two, we mistake the temporary sense of emptiness for 
the indications of api>etite, and are not satisfied till it is 
removed. The natural consequence is, that we educate 
the stomach to demand more food than the system re- 
quires, and more than it can itself continue to digest ; 
and hence the numerous evils which we daily witness as 
fruits of indigestion. 
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In thus punishing us with the pangs of indigestion 
as a warning to more rea8onat)le conduct^ Providence 
displays the purest beneficence. To place this in a dear 
point of view, let us suppose digestion to continue per- 
fect; notwithstanding the daily reception of an excess of 
food into the stomach, the result would necessarily be tiie 
regular formation of an undue quantity of chyle; this, 
in its turn, would produce an excess of blood throughoat 
the whole system ; and the individual would thus exist 
with all his functions in a state of constant oppressidn,. 
and in continual danger of the rupture of a bloodvessel, 
till, from mere fulness, some active disease would be ex- 
cited, requiring the instant and vigorous use of the lancet 
for its relief, or very probably cutting short life. If, then, 
man cannot restrain his appetites, and e£PectuaUy subject 
them to the control of reason, another check against con- 
tinued aberration is required, and, fortunately for ns, it is 
to be found in the refusal of the stomach to continue to di- 
gest much more than the quantity demanded by the want& 
of the body. . In practical life we meet, in fact, with 
both results. There are some persons constituted with 
such vigorous powers of digestion that no quantity of 
food oppresses their stomachs. If they eat habitually 
more than what is required to supply waste and sustun 
the system, they speedily su£^r from repletion, or some 
one or other of the diseases arising out of its existence, 
such as inflammation, apoplexy, rupture of bloodvessels, 
enlargement of the heart, or morbid growth in some or^ 
gan of the body. In the greater number, however, of 
those who exceed in quantity, the stomach itself becomes 
enfeebled by the over- exertion to which it is subjected, 
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juit as the muscles do from esceas of labour; and the 
eons^qnence is impaired digestion, whicli prevents the 
food from being duly converted into chyle, and thus pro- 
tects the system from the fulness which would otherwise 
bo induced. Accordingly, it is a familiar truth, that 
those who eat most are not always the best nonrished, 
— and tbat, on the contrary, the stoutest men are often 
those who eat comparatively little. 

It is therefore of great importance to be able to read 
aright the instrnL-tiona of Nature, and to act in conformity 
with their meaning. lu practical benefit to ourselves it 
vrill make a great difference whether we regard indigcs- 
tiou as merely an accidental and capricious occurrence an- 
Gonnectod with conduct, or as purposely meant to warn as 
Jrom continuing to act agninst laws instituted to secare 
our wellbeing and happiness. In the former case, we 
may go on unsuspectingly in the road to destruction till 
it is no longer in onr power to turn back ; whereas, m the 
latter, we cannot feel a single pong ofindignation witbont 
being reminded of some aberration from the path of duty, 
and seeking to return by the shortest way. It is too true 
lliat, even when aware that we are going wrong, we do 
not always choose to retrace our steps ; hut it is not less 
true, that we shall be moro likely to fulfil the lawa of 
Nature when we are made acquainted with thek ex- 
istence and inteution, than when left to the guidance of 
ignorance alone. It must be observed also, that hitherto 
mankind have not been taught the requisite knowledge 
till after their habits of action were formed j and there- 
fore no inference can be drawn &om their conduct in cir- 
cumstances so unpropitious, which can, with any faii'nesst 
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be ii^ld as »pp!ieab)e to tbe time wben IcBowIedge tludi 
be eominniiicated to the yonng as an ioditpensahle perl 
of a usefnl edueation. 

If over-feeding be the prevailing error among the Qiid« 
iDe and higher elasses of the dommnnity, the oppoiite 
condition is as unquestionably that of a large proportion 
of the labouring poor. Pressed upon bM sides by the 
powerful competition both of constantly improving ma- 
chinery and of a superabundant population, the maniuil 
labourer is impelled to undergo an amount of ever-reour* 
ring bodily exertion which far exi^eeds the natural powers 
of his constitution, even when supported by the fullest 
supply of nourishment ; and when, as ofifcen happens along 
with this excess of labour, his food, from inadequate 
wages, the size of his fomily, or his own injudicious ma- 
nagement, is defective in quantity or in quality, the con- 
sequences to his health and happiness are disastrous 111 
tlie highest degree. 

To thqse who have never reflected on the subject, it 
may seem like exaggeration to say, that, as a general 
fact, at least ninevtenths of the lower orders sufkr phy- 
sically, morally, and intellectually, from being over- 
worked and under-fed ; and yet I am convinced that the 
more the subject shall be investigated, the more deeply 
shall we become impressed with the truth and import- 
ance of the statement. It is true that very few persons 
die from actual want of food ; but it is not less certain 
that thousands upon thousands are annually cut off, 
whose lives have been greatly shortened by excess of la- 
bour and deficiency of nourishment. It is a rare thing 
for a hard-working artizan to arrive at a good old age. 



^ 
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They almost all become prematurely old, and die off 
long; before the natural term of life. It is in this way 
thnt, as remarked by Dr Southwood Smith, tbe mor- 
tality of a country may be considered as an accurate 
indication of the misery of its inhabitants. According 
to yillermL', the rate of mortality among the poor ia 
sometimes double that among the rich. Thus it is found, 
ho says, that in a poor district in France one hundred die, 
while in a rich department only fifty are carried off; 
and that, on taking into account the whole population of 
France, a child born to parents in easy circnmstancea 
has the chance of living forty-two and a half years, while 
one bom of poor parents can look for no more than 
thirty.* 

These are striking facts, and their truth is confirmed 
by every day's experience in Jtritaiu as well as in France. 
Many causes concur to produce this melancholy result, 
but among the principal is unquestionably the dispropor- 
tion so generally existing between toil and nutrition. In 
the army the operation of the same principle lias long 
been recoguised in the inferior strength and health of 
the priratea compared witli the officers. The officers, 
being better fed, better clothed, and better lodged than 
the common soldiers, bear up successfully against fatigue 
and temporary privations by which the latter are over- 
whelmed. During epidemics, too, the poor, from their 
impaired stamina, almost invariably become victims in a 
proportion far exceeding that of the more wealthy classes. 
This is, no doubt, partly owing to their greater intem- 
perance and want of cleanliness ; but even these vices 

' Smith'* PluluBCfhy oC Heiltb, Cbnptec JV. 
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often derive their origin from the Bune root — ^the wakt 
of adequate repone and comfbrtahle sustenance. 
' The bad consequences of defectire nourishment are 
not confined in their operation to the bodily constitation 
of the labouring poor. Their minds also are deteriaraMm 
The pressure of poverty is unfavourable to the growth 
of refinement and morality, and crime and turbulence are 
never so much to oe dreaded as during times of scarei- 
ty and > manufacturing or agricultural distress. Bodily 
health, satisfied appetite^ and peace of mind, are great 
jpromoters of individual morality and public tranquillity; 
and whenever these are encroached upon in any great 
class of the community, discontent and crime are sure 
to follow. In legislation this principle is seldom attend- 
ed to, and laws are consequently enacted merely for the 
suppression of the result, while the source from which it 
springs is left altogether unnoticed and in the fullest ac- 
tivity. 

Among the poorer classes, the children as well as the 
parents su£Per much both physically and morally from in- 
sufficient food. Their diet, being chiefiy of a vegetable 
nature, and consisting of porridge, potatoes, and soups, 
with very little butcher-meat, proves far from adequate 
to carry on vigorous . growth in the one, or repair waste 
in the other ; hence arise in the young an imperfect de- 
velopment of the bodily organization, a corresponding 
deficiency of mental power, and a diminished capability 
of resisting the causes of disease. In work-houses and 
other charitable institutions, ample evidence of these de- 
ficiencies obtrudes itself upon our notice, in the weak and 
stunted forms and very moderate capacities of the chil- 
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dm. Under an impdyerbhed diet, indeed, the moral 
and intellectaal capacity is det^orated as certainly as 
the bodily; and a fall expositimi of this feust, and. the 
prindples on which it is founded, would be a great puUic 
benefit. 

Bhren among the ddldren of the wealthier clas86B»^ a 
snflicieiicy of nourishing food is not always proTided 
with the care which it deserves. Both in ftmiliee and 
in boarding-schools, it is no uncommon practice to stmt 
the healthy appetites of the young, or to feed them wifli 
soups and other eatables which contain too little natrir 
ment in proportion to their bulk. I am acquainted witfi 
many instances of this most injudicious error, Mid have 
seea scrofula and severe digestive affections brought aa 
by persevering in it through sheer ignorance, and evan 
in the belief that such << temperance" was health£iL 
Where adequate exercise is permitted, and the food is 
plain and nourishiDg, hurtful excess in eating will rardy 
occur, at least in healthy children. 
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CHAPTER III. 

OF THE KINDS OF FOOD. 

"What is the proper food of man ? — Food to be adapted to eoiutitutton and 
circqimtancea ■ Diet must vary with time of life—Diet ia infuicy-.- 
The mother's milk the best — Substitutes for it — Over-feedlng a pre- 
yalent error- — Causes which vitiate the quality of the milk — Regimen 
of nurses — Weaning — Diet after weaning— Too early nse of animal 
food hurtfol—JDiet of diildren in the higher classes too exciting-— and 
produces scrofula— Mild food best for children — Incessant eating very 
injurious — Proper diet from childhood to puberty — It ought to be full 
and nourishing hot not stimulating^-Often insufficient in boarding- 
•diooIi.-i«Diet beat adapted for different constitutimis in mature age— 
Regimen powerful in modifying the constitution^ mental as well as 
physical— Farther investigation required. 

The next question which presents itself is, Whst is 
the proper food of man ? In answering it, we mnst be- 
gin by maldng distinctions, otherwise we shall, in the 
very outset, faSi into error. 

On examining the structure of the human body at dif- 
ferent ages, and in different individuals, remarkable dif- 
ferences are observable in the relative proportions of the 
elements or tissues of which it is composed* In one, the 
muscular system predominates, and the body is remark- 
able for a compactness of fibre indicative at once of 
strength and activity. In another, the lymphatic system 
is the most conspicuously developed, and its features are 
easily recognised by the fidl, soft, and rounded form, and 
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languid action, which generally accompHny it. In a 
third, the thin and sharp outline, irregular and vivadous 
activity, and great susceptibility of impressions, betaken 
the predominance of the nervous over all the other func' 
tions ; while, in a fourth, the florid complexion, expanded 
chest, and general vivacity of disposition, as clearly point 
out the gnperior development and energy of the vascular 
system. Such are the four principal constitutions, long 
familiarly known under tlie names of the bilioun, the 
h/mpltatic, the nervous., and the sanguine temperaments. 
Very frequently the habit of body indicates a mislure of 
two or more of these temperaments, in which case the 
results of coui'se are modified according to the propor- 
tions in which they are combined. 

The elementary textures being thns differently pro- 
portioned in different individuals, it follows that the ali- 
ment best suited for the support and repair of one is not 
always so for the others ; in other words, a distinct mo- 
dification of diet ought to be adopted fuv every marked 
variety of constitotion, because a direct relation ought 
always to subsist between the qualities of the food and 
the nature of the sr/slem which it is intended to nourish. 
Thns, the highly concentrated and stimulating food which 
is found necessary for the proper sustenance of the train- 
ed pugilist or sportsman, whose muscular frame is in 
high development and constant exercise, would prove far 
too exciting to the slender and irritable constitution of n 
person whose characteristic feature is the predominant 
activity of the brain and nervous system. And, in like 
manner, the generous and stimtdating diet which suffices 
merely to roufo a phlegmatic organization to ordinary 
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energy, would prove by far too nutritive for a person of 
a florid and sanguine temperament, whose predisposition 
is already towards inordinate activity. 
' The Necessity of adapting the diet and regimen to the 
ihdrvidnal constitution and mode of life, becomes so ob- 
vious to' reason, when thus plainly stated, as to excite 
siirprise that it should ever have been neglected. But, 
strange to say, although the andent writers attached 
much importance to the subject, the relation between 
diet and constitution, as a practical consideration, has of 
late been so entirely overlooked, and sound physiological 
principle has been so little consulted in the proper adap- 
tation of the one to the other, that we are at this moment 
in possession of very little information of any value re- 
garding it, and a long time must elapse before more can 
be supplied. My own observations hate not been exten- 
sive or accurate enough to enable me to supply any con- 
siderable results ; and the following imperfect remarks 
are subjoined rather in the hope of exciting inquiry than 
of satisfying the curiosity of the reader. 
* Where the constitution is of a mixed nature, or a com« 
pound of two or more of the temperaments already de« 
scribed, a diet composed of animal and vegetable alunient 
in nearly equal proportions is under ordinary circum- 
stances the best. But where any one temperament pre- 
dominates, the diet ought to be modified accordingly. 
Where, for ' example, the sanguine constitution prevails, 
characterized by a florid complexion, great activity, 
strong action of the heart and bloodvessels, and a conse- 
quent liability to diseases of excitement and inflamnia« 
tion, the food ought to be habitually of a kind calcuhited 
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rather tosoothetban to stimulate. Red-meat, spices, wines, 
aod fermented liquors oiigbt to bo used sparingly ; and 
the principal support to be derived from refresliin^ soupF, 
fish, mucilaginons vegetables, ntidulous fruits, and dilu- 
ting drinks. In the case of lymphatic persons, on the 
other hand, where the circulation is weak and slow, and 
all the functions are feeble, the system is benefited by 
the stimulus of a larger proportion of animal food, es- 
pecially rcd-mcat and game; while vegetables, sonps, 
and flnids of all kinds prove relaxing and hurtful. Aro- 
matics and spices, however, are useful, as is also wine in- 
moderatioii, and conjoined with adequate exercise; 

If, again, the individual presents a highly nervons 
temperament, characterized by delicacy, unusna] «cnsibi< 
llty to impressions, and great excitability, without pro- 
portionate strength, such as is often seen in females and 
in men of genius, care ought to he taken not to make use 
' of a heating or stimulating regimen. White-meat, such 
M fish and fowl, are more suitable than the kinds in or- 
dinary use. Spices are also bnrtful, but farinaceoas and 
mucilaginous aliments and ripe fruits are generally ad- 
missible — always supposing that moderation in qnantity 
I ii attended to, and that the mode of life is, in other re- 
i^ects, regular and rational. 

Where the dark energetic bilious temperament predo- 
\ munates, and much bodily activity in the open air is en-. 
I joyed, more latitude in the choice of food is admissible 
1 Aan in any other constitution. If, however, much and 
eontinued exertion is required, afiiUsupplyof animalfood 
becomes indispensable for the due support of the system, 
I Wd the strength cannot be adequately supported on ve* 
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getaUes alone. In snch circumstances a moderate allow- 
anee of wme or other stimnlns is borne with less detri- 
ment, if not with more adrantage, than where the tem- 
perament is essentially nervous. 

On this subject, however, there is still so mnch need 
for inqniry, that I shall not enter farther into details/ 
but urge tiie reader to make observations for himself. 

Hiere is no kind of alimentary substance of which it 
can be said absolutely that it is always proper for the 
sustenance of man. To be serviceable, the food must he 
adapted to the age, constitution^ state of healthy and mode of 
Ufsy of the (ndwidual, and to the clinuUe and season of ihe 
year. The same diet which, administered to an adult,- 
is healthful and nutritious, may prove irritating and in- 
jmrious to a child ; and, in like manner, the stimidaling 
animal diet which in winter is highly grateful to the sys- 
tem of a hard-wc^king unexciteable labourer, may prove ' 
tlft^ly destruclive of health when indulged in during 
smnmer by an inactive and exciteable female. It be- 
oomes, therefore, an object of deep interest to determine 
the princi|>al causes and states of the system whi<^ ren*^ 
der modiications of diet necessary. 

Among these modifying causes, lAe varying state of^ 
hody at diffirefli periods of life ought certainly to be con*" 
sidered as one of the most influential. The difft^encea 
observed in the constitution of the same person at difier* 
ent ages, are at least as g^at as those subsisting between 
difiierent individuab at the same age. In infancy the 
lymidiatie and nutritive functions greatly predominater 
over the muscular $ and if the highly animalised ii>od 
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wliiuli suits the Utter were then freely adiuiuUtered, it 
would infallibly induce dieeiifie, and fail to afford the 
reqaiaite nourishment. In manhood, 3g;ain, when mus- 
cular activity and nutrition arc at their height, the lym- 
phatic system in abeyance, and the person subjected to 
laborious exertion, the mild food of infancy would be 
equally migplaced. In advanced age, another change of 
constitution occurs. The soft tissues of early life hare 
disappeared, and the whole frame is dry and wasted— 
a condition which, in its turn, requires food of a dif- 
ferent kind from that fitted for either of the preceding; 
stages. 

!Bven the state of the d!gei«tive organs at different pe- 
riods of life is sufficient to indicate a corresponding' mo- 
dification of diet to be proper for each. In early infancy, 
when no teeth exist, and the inu^eleH which move the 
jaws are still comparatively small and powerless, and 
mastication is consequently impossible, milk, fi'om the 
mother's breast, is manifestly the only food intended by 
Hatnre for its use ; and, so long as it can be obtained of 
healthy quality and in sufficient quantity, no other ought 
to be substituted in its place. After the milk-teeth hare 
made their appearance, but not till then, a little admix- 
ture may be permitted, and gradually and cantiouiiy in- 
creased in proportion us dentition advances, and the sto- 
mach becomes fitted to digest other food. If, however, 
the appearance of the teeth be retarded by inability in 
the mother to furnish an adequate supply of sustenance 
(which sometimes hapi>ens), the deficiency must be made 
Dp either by providing a nurse of a healthy constitution, 
or by other means to be presently mentioned. The for- 
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mer is the preferable remedy ; but where a nurse cannot 
be procured, and the mother's milk is scanty, the child 
may, after the third or fourth month, receive, at propec 
intervals, a small allowance of cow's milk, diluted with 
one-third of water, and slightly sweetened. .This makes 
the nearest approach to the nature of the mother's milk, 
and is therefore more suitable than any preparation of 
milk and flour or arrow-root that can be given. Ass or 
goat-milk answers still better, . 

' The appearance of. the first teeth is an indication that 
the digestive organs have become sufiBciently developed 
to admit of small portions of barley-water panada, thin 
arrow-root, or milk and water, being given two or thre^ 
times daily in addition to the nourishment drawn from- 
the mother's breast, if the latter be at all deficient. Great 
care must be taken, however, neither to exceed in quan-r - 
tity, nor to give the food too rapidly ; for otherwise tho 
stomach will become too full, and be weakened by the 
efforts it is obliged. to make. I have already pointed 
out the importance of attending to this rule ; and in ac- 
cordance with it. Nature by arranging that the milk shall 
flow only by slow degrees, has taken care that, in suck- 
ling, the child shall receive its food very gradually. 
The very appearance of the teeth indicates a preparation 
of the digestive functions for more substantial aliment ^ 
and by beginning cautiously the use of small qnantitie& 
of such simple articles as those above named, and gradn-i 
ally increasing them according to the wants of the sys- 
tem, an excellent preparation is made for the process of 
weaning, which would otherwise, by its suddenness, be 
attended with serious risk to both parent and child. 

Y 



258 THE mother's milk the best. 

The milk of the parent ought, in every instniicp, t 
stitute the food of the infant, unless some very urgent 
reason prevents the mother from suckling, or i-endere her 
milk improper fcr the child. There is Hlwnys a relation 
between the condition and constitution of the mother, 
and the age and constitution of the infnnt, which render! 
this proper, and which cannot exist betiveen the child 
and any other nurse, but which exercises nn important 
influence on its nutrition. It is well known, for example, 
that, during the first few weeks, tlie milk is thinner and 
more watery than it afterwards becomes. IF, consequent- 
ly, a newly-born infant be provided with a nurse in the 
third or fourth month, the natural relation between its 
gtomftch and the quality of the milk is destroyed, and the 
infant sufFera from the oppression of food beiiigtoo heavv 
for its powers. If, again, an infant of five or six months 
old be transferred to a nurse recently delivered, the ali- 
ment which it receives is too watery for ita support, Bud 
its health in consequence gives way. 

In like manner, if the parent be of m3t<:ire age, her 
■ own milk, or that of a healthy nurse of a nearly similar 
age, will be more suitable to tbe inl«nt than the milk of 
amuch younger woman ; because the constitution of the 
ofispring always bears a relation to that of the mother, 
and ia adapted to the quality of the fluid which Nature 
has provided for it. 1 speatc, of course, only of the 
healthy state ; for in cases of disease, the mother may be, 
and often is, the moat unfit nurse that can be found for 
her own child. But as, in snch instances, the parents 
are always guided in their conduct by medical advioc, 
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And tills is not the place to dbcust the treatment of di$<' 
^ease, I need not now enlarge upon it. 

The leading error in the rearing of the young, I rnnat 
again repeat, is overfeeding — an ^rror serious in itself^ 
but which may easily be avoided by the parent yielding 
only to the indication of appetite, and administering 
food slowly and in small quantities at a time. By n0 
other means can the colics and bowel-complaint«^ and ir* 
rttability of the nervous system, so common in infancy^ 
be e&i^nally prevented, and strength and healtby niitriT 
^ion be secured. Nature never meant the infiemt stomach 
to be converted into a receptade for laxatives, carmina** 
tires, antadds, spicy stimulants, and astringents; and 
when these become necessary, we may rest assured that 
there is something faulty in our management, however 
periect it may seem to ourselves. The only exertion 
is where the child is defectively constituted, and tiieti, of 
course, it may fail to thrive under the best measures 
which can be devised for its relief. 

Another cause of infantile indigestion, and which is 
too much overiooked through ignorance of its importanoOi 
is viiiation of ike qualify i^tke milkf caused by imprudence^ 
neglect, or anxiety, on the part c^ the motlier. The ex- 
tent to wh](^ tMs cause operates in indndng irritation 
and suffering in the child is not generally understood; 
and accordingly, it is not unusual for mothers to display 
as much indifference to health, regimen, and tranquillity 
of mind^ during nursing, as if the milky secretion, and aU 
other bodily functions, ;were independent of every ex* 
ternal and corporesl influence. Healthy, nourishing, and 
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digestible milk, cnn proceed only from a healthy and 
well- constituted parent; and it is agninsl: nature to ex- 
pect tUnt, if the motjier impairs her hetdth and (lig«stion 
by improper diet, neglect of exercise, impure air, or on- 
ruly passions, ehe can nerertheless provide a whulcsome 
and uncontaminatcd flaid, as if she n-ere exemplary in 
her observance of all the laws of health. 

It is no new or uncertain doctrine that the quality of 
the mother's milk is affected by her own health and coa- 
duct, and thnt, in its turn, it directly aflects the health of 
the nursling. Even medicines given to the parent net 
upon the child through the medium of the milk ; and ft 
sudden fit of anger, or other violent mental emotion, haa 
not unfroquently been observed to change the quality of 
the flnid, so much as to produce purging and gripes in 
the child. Care nnd anxiety, in like manner, exeit n 
most pernicious induence, and not only diminish the 
quantity but vitiate the quality of the milk. 

As soon, then, may we expect to see a bad tree bring- 
ing forth good fruit, as bad management good resulls ; 
and low must that parent be ranked in the scale of too- 
ral beings, who, knowing the relation we have pointol 
out, can still deliberately sacrifice the welfare of her oflf- 
spring, by the improper indulgence of her appetites and 
passions, and by culpably neglecting the duties and I'e- 
strictions demanded by her own health. 

It is a common mistake (o snppose that, because a wo- 
man is nursing, she ought therefore to live very fully, 
and to add an allowance of wine, porter, or other fer- 
mented liqnid, to her usual diet. The only result of 
this plan is to cause an unnatural degree of fulness in tlic 
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system, wlucb places the nurse on the brink of dtsea^e^ 
and whieh bf itself frequently puts a stop to, instead of 
increasing, the secretion of the milk. The health and 
usefulness of country nurses are often utterly ruined by 
their transplantation into the families of rich and luxurir 
ous employers. Accustomed at. home to constant bodily 
exertion, exposure to the air, and a moderate supply of 
the plainest food, they live in the enjoyment of the best 
health, and constitute excellent nurses. But the momenjt 
they are translated from their proper sphere, their habHli 
and mode of Hfe undergo an unfavourable change. Hav> 
ing no longer any laborious duties to perform, .or any 
daily- exposure to encounter, they become plethoric aii4 
indolenUfi and as they are at the same time too well fed, 
the . digestive functions become impair.ed, the system 
•speedily participates in the disorder, and the milk, whieb 
was at first bland, nourishing, and plentiful, now becomes 
heating and insufficient, and sometimes even stops altot- 
gether. The motive which induces the mother to take 
the nurse out of her proper element is extremely amiable 
-^she is desirous to see that her infant is properly attend,- 
ed to ; but the method which she takes to gratify this de* 
sire is not on that account the less short-sighted and er- 
roneous. If the nurse cannot be trusted with the child 
at her own home, care ought to be taken at least that her 
diet and mode of life be changed as little as possible frpni 
those which experience has proved to be most conducive 
to her health ; and the system of feeding, confinement, 
and indolence, usually, resorted to, ought to be striptly 
jnrohibited, as fraught with evil to both nurse and child. 
Nature, indeed, has saved mothers the necessity of op- 
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pressing: tbeir stomachs by way of providiD^ for the 
wants of their yonng, and has enabled them to give suck 
withont either suffering from exhaustion or having re- 
course to a more stimulating diet. This is accomplished 
simply by the suppression of that poriodical evacaaUon to 
which ail healthy women are subject during the greater 
portion of life except when pregnant or nursing ; and as, 
in erery utaation, it is certainly more advantageous for 
sU parties to follow out the intentions of Nature, than to 
substitute any contrivance of their own to effect a given 
end, so, in tbe present instance, more will be gained by 
the observance of the ordinary laws of health on the part 
of the nurse, than by any foolish deviation founded on 
ignorance and caprice. Tl oflen happens, for example, 
that, from the waste caused by a great flow of milk, the 
appetite becomes keener, and digestion more vigorous 
than usual. Tn such cases, it is obviously allowable to 
increase to a moderate eirtent tbe amount of food, be- 
cause the demand for it is natural and heidthy. But it 
is a total perversion to say, that, because the appetite 
and digestion are vigorons, the diet ought therefore to 
be made rich and stimnliiting. And it is not less absurd 
to infer, that because a healthynurse enjoys a keen ap- 
petite, and derives benefit from a moderate increase of 
her usual food, a sickly or delicate nurse will therefore 
be benefited by also eating more whether she hasanatu- 
ral appetite for it or not. The two cases, although gitne- 
rally confounded, are so widely different, that, whUe the 
increase of food promotes the flow of milk in tbe one, it 
is almost sure to diminish or put an entire stop to It in 
the other. 
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The length of time during which an infant ought to 
be fed at the breast is subject to some rariation. In this 
country, the end of the ninth month is usually consido^d 
a proper time for weaning ; but much depends on the 
eondition of the mother, and also on that of the child. If 
both are in rigorous health, if the inftint has cut «eT0ral 
of its teeth imd been already accustomed to bo fed, and 
if the season be favourable, weaning ought to be then 
gradually accomplished. But if the nursling is feeble in 
constitution^ the teeth late in appearing, and the nurse 
haa a sufficient supply of good milk, especially if it be 
the winter season, it will be far better to prolong the 
nursing for a few months. In such a case, the single 
fftct of the non-appearance of tibe' teeth, would suffice to 
indicate an unfitness of the system for any other than the 
natural food from the maternal breast. In general, wean- 
ing takes place too early, at least in Scotland. 

^Vhere a healthy and well-constituted nurse has been 
I»OTided, on account of the existence of a" hereditary 
taint, such as acttre scrofula or cancer, in the parent, it 
is genenyiy advantiq^nefms to defer the weaning beyond 
the usual time. But we must, in this case, be watchful 
not to delay it, if either the nurse or the child begins to 
tntfier from its continuance. 

It would carry me too far from the main olject of thiM 
work to discuss all the contingendes against which it in 
oooasionally necessary to proTide in the mamigefiKmt of 
^e young. This, howerer, t« scarcely leqnirodf %mi%^ 
tiuKt medical advice is generally resfnted to at ti** 
of llieir oecnrrenoe ; and Uie expoHtaon •f f^w^H** 
teady given will enable moat reAediiig r#«4«^ ** 
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for themselves, liow far they mny snfely trnst to theJr 
own lights withoQt tlelaying to seek adrice from others 
till the evil is done. 

After the cliild has been weaned, panada, gruel, thin 
arrow-root, tapioca, sago, rusk, or crnst of bread, may be 
allowed along with the fresh milk and water and sugar, 
which ought Btill to constitute the principal part of the 
food; and one or other onght to be preferred according 
to its eifecls. When these are given in moderate quan- 
tity, and not too frequently, they generally agree well ; 
but in some delicate children they cause acidity, flatu- 
lence, and griping. In this case, a proportion of weak 
chicken -broth, or beef-tea freed from fat, and thickened 
with rusk, soft boiled rice or arrow-root, may be added. 

The same kind of food ought to be continued till after 
the appearance of the canine or dog-teeth. When these 
have fairly protruded, a portion of soft-boiled egg may 
be given as an introduction to the use of a more com- 
pletely animal diet. In general, solid animal food ought 
not to be allowed in any quantity till all the teeth have 
appeared, and the digestive powers be fully adequate to 
its assimilation. 

In this respect, there are two errors which onght equal- 
ly to he avoided. If animal food be given too early, or in 
too great quantity, the system becomes excited, and dis- 
eases of irritation are apt to be produced, which impede 
nutrition, and lead ultimately to the production of scrofula 
and other organic changes in the glands and bowel*, and 
not uufrequently also in the brain and lungs. Tn these in- 
stances, the child generally eats heartily, but nevertheless 
. coutinuCB thin, and is subject to frequent flushing aad ip 
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r^ularity of the bowels, headach/ and restlessness. His 
mind partakes of the general irritability of the system, 
fmd peevish impatience takes the place of the placid 
good-hnmour natoral to healthy childhood. In this state 
the ordinary diseases of infoncy, — ^measles, scarlet fever, 
and hooping cough — are often attended with an nnasiud 
and dangerous degree of constitutional disturbance; and 
when inflammation takes place, the necessary depletion 
is borne with difiicuity, and the system does nof easily 
rally. 

The consequences now enumerated, and the error from 
which they spring, are most frequently met with in the 
middle and higher classes of society. Aware that animal 
snbstances contain the largest proportion of nutriment in 
a given bulk, but ignorant of the relation subsisting be- 
tween particular kinds of food and particular states of the 
system, and which in practice can never be safely over- 
looked, the fond parent naturally imagines that the more 
nutritions the food, and the larger the quantity adminis- 
tered, the stronger and healthier will the child become* 
No suspicion is entertained that strong diet may over- 
power weak organs, and thus induce the very evUs which 
It is sought to avoid ; whereas, by adapting the quality 
and quantity of the food to the condition of the system, 
the' assimilating powers may be gradually invigorated, 
and healthy nutrition be completely ensured. 

Among the wealthier classes, imperfect nutrition most 
generally arises from excess in quantity, or a too stimn- 
lating quality, of food ; but among the lower classes from 
deficiency in quantity or quality, added to scantiness of 
dothiDg, want of cleanliness, and imperfect ventilation* 

Aa 



And bencG Dr Clark, in treating of the provention of 
sorofiila and consumption iu early life, Inya great Gtress on 
the proper regulation of diet, and shews that, even in fa- 
miliea free from all hereditary taint, a morbid condition 
of the system extremely favourable to the production of 
both diseases, is speedily brought about by continued 
nismanHgement of diet ; and botb the public and the pro- 
feesion are deeply indebted to bim for drawing attention 
to the eXtensiTe influence of dyspeptic ailments in paving 
the way for tbe future inroads of a deadlier disease, ft 
is true that it has long been the fashion to ascribe all bo- 
dily and mental disorders to bile, indigestion, or the slate 
of the boivels ; but tbe rationale of the result has seldom 
been perceived, or tnrned to any good account in Improv- 
ing preventive or remediul treatment. Dr Clark's trea- 
tise) however, presents a remarkable exception, and may 
be referred to as a most instroctive specimen of cautious 
and discriminating medical inquiry. 

W^ben we reflect that the object of digestion it to fur- 
nish roaterials for the growth of tbe body, and to lupply 
the waste which the system is constantly undergoing, it 
must appear self-evident, that, if the digestive powers be 
impaired by disease, by improper quantity or quality of 
food, or by any other cause, the result must necessarily 
be the formation of an imperfect chyle, and consequently 
of imperfect blood. The elements of the blood are de- 
rived from the chyle, and if i< be vitiated, the blood also 
must 8u£fer ; if tbe blood be impoverished, so must ne- 
cessarily be all the organs which it supplies ; and if the 
body be thus debilitated, can any wonder be felt that it 
■hoold no longer be able to resist the action of offending 
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canses which full health alone can withstand ? No MUr-^ 
ter whether the imperfect chyle springs from deficiensf 
or excess, from too weak or too stronsr food^ from ^n** 
stitntional debility or the inroad of disease,^imper&et 
nutrition is its inyarisAle conseqaence, and that csamot^ 
happen without exposing the system to morbid influences 
in a greater or less degree, according to the natare of the 
constitotioa and other concomitant circumstances* 

Wisely, therefore, does Dr Clark recommend early and 

earnest attention to a proper dietetic regimen, i^d insist 

^at *^ the food of the child be reg^ulated chiefly by the 

slate of the digestive organs. In proportion to the deli* 

cacy of the child, the diet will in general require to be 

mild ; when he tluires upon milk, farinaceous food, and 

lig^t broths, no stronger or more substantial food need be 

used during the first two years of life : when be looks 

healthy and grows, and his bowels are regular (for this 

is one of the snreat indicadons that the food is suited to 

the digestire organs), we hare the best proofs tliat the 

dtet agrees widi liiaa. Wh^i, on the other hand, the 

(dbild af^pears heated or flushed towards evooing, when his 

drinks greedtty and more than is usual in diildren of til# 

same age, and when his bowels do not act regdarlft we 

nuy he assured that there is something wrong in the ne* 

ginsten employed* 

<< There is no greater €9Tor in the managemenl <yf 
dbiULeeu than tibali of giving them awmal diet tfio mx\j 
m life. To feed an infisal; with animal food before it hns 
teeth for masticating it, sliews a total disregard to ihfi 
plain indications of Nature in withholding such teeth till 
the system requires their assistance in masticating solid 
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food. Before that period, millt, fai-inaceons food, and 
brotl), afford that kind of sustenance which is best suited 
to iho digestive organs, and to the nourishment of the 
aystera. Tlie method of grating and pounding meat as 
■ substitute for chewing;, may be well suited to the tooth- 
is octogenarian, whose stomaeh is capable of digesting 
k ; but the Btomach of the young child is nut adapted to 
tbe digestion of sauh food, and will l>e disordered by it. 
When the child has the means of masticating, a little 
animal food may be allowed, but it should be of the 
lightest quality, iLod given on alternato days only; and 
even then its effects should be watched, fur all changes 
n should he gradual. 
of scrofulous disease in defec- 
I to the opposite extreme, and 
d to toberciilous disease are too 
often subjected to a system of over-feeding which in- 
duces the disease it is intended to prevent. By perse* 
vering in the use of an ovcrstimulating diet, the digestive 
organs become irritated, and the various secretions un- 
■uediately connected with digestion jire diminished, espe- 
cially the biliary secretion ; a.t least the sensible qualities 
of the bile enable us to observe it best. Constipation of 
the bowels soon follows ; congestion of the hepatic and 
abdominal veins succeeds, and is followed by tbe train of 
consequences which have already been detailed. It would 
be well if the advocates of the system of high feeding, 
would bear in mind the salutary adage, corpora impura 
gw) plus nutries, ea magis ladis."' 

' Clark on CoasUDiplJDnjiod SctDfuli, p. 823. 
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In proportion as the organization becomes derelopecl» 
and strength, activity, and aptitude for abundant exercise 
increase, a larger allowance of plain animal food becomes 
essential to health. The instroments of mastication are 
now fully adequate to their office, and the stomach is no 
longer oppressed by the effort of digesting it. To make 
it safe, however, even at that age, ample exercise and 
exposnre to the open air are indispensable. By undue 
confinement to the house or to school, and deficient ex- 
posure to the «r, a degree of general delicacy is kept up 
which is incompatible with the daily nse of a stimulant 
animid diet. The waste occasioned by the bodily action 
is too limited to require the copious supply of any very 
nutritious substances, and if these be freely allowed, they 
serve only to oppress the digestive functions and impair 
tibe health. 

The prevalent and pernicious custom of tasking the 
minds and confining the bodies of children for hours in 
miccesdkm at home and in schools, at a time of life when 
the growth of the body and the welfare of the system 
requke constant and playful exercise in the open air, and 
perfect freedom from care and excitement of mind, is the 
fruitful source of much future bad health, and is emi- 
nently calculated to defeat the object aimed at by pa- 
rents, namely, the mental excellence of the child. The 
premature exertion of intellect to which it is stimulated 
%ry the constant excitement of emulation and vanity, far 
frotn strengthening, tends to impair the health and tone 
of the brain, and of all the organs depending on it ; and 
hence we rarely perceive the genius of the school mam- 
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fbsttng in future years any of the sitperiority which at- 
tracted attention in early life ; but we find him, on the 
contrary, eitlier sunk below mediocrity, or drag;ging out 
B painful existence, the victim of indigestion and melan- 
choly. On the other Land, some of the most distin- 
guished men who ever lived were in childhood remark- 
able only for health, idleness, and apparent stupidity. 
The iUastrious Newton was, by his own acconnt, an idle 
and inattentive boy, and " very low in tlie school," till 
he reached twelve yeurg of age ; and the young Napoleon 
himself is described as " having good health, and being 
in other respects like other boys." Adam Clarke was 
considered " a grievous dunce'' when a boy, and was Sel- 
dom praised by bis father, except for his ability in rolibig 
large stoneg, which his robust frame and good health en- 
abled him to do. Shakspeare, Gibbon, Byron, Scott, 
and Davy, were in like manner undistinguished for pre- 
Mcious genius, and were fortunately allowed to indulge 

I freely in those wholesome bodily exercises, and that free- 
1 of mind, which contribated so mueh to their future 
excellence. The mother of Sheridan, too, long regarded 
him as " tho dullest and most hopeless of her sons." 

Among the many who give great promise in early 
ife, and whose talents are then forced by ill-judged cul- 

\ ttvation into precocious maturity, how few live to man- 
kood to reap the reward of their exertions, and how few 
of those who survive preserve their superiority nnim- 
pured I Tasso was early distinguished, and wrote his 
Immortal epic at twenty-two years of age, but his life 

I »ras miserable and his reason disordered, and be died at 
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fifty-on^. Pasoal i« anpthar example of (he 0fmie retnlli 
Mid Kirlce White an^ many others might he named wave 
it necessary^* 

i!xperienoe, indeed, amply demoostrateii that preoo* 
pious and fixeeuive activity of iotellect and vlTadty of 
feeing are most powerful ;%ipediment8 te beidthy and 
yigorona digestion, and ciltoequentiy tojk suffieieat nil* 
trition. In early life, therf fore, when not only bealtb 
bat futnre usefulness dependjmainly on the eompleteneii 
and vigour with which the system shall proceed towards 
its full development, the preservation of the digestive o^* 
gans by suitable diet, exercise, and regimen, ought to be 
a primary object of attention with every sensible paren|t 
Evmi as regards superiority of mind, the healthy ds^ 
yelopment of the body is of essential importance, as ibfi 
only sure foundation on which mental excellence can b0 
built ; because, so long as mind and body are intiipAtdiy 
connected with each other, the former must continue to 
be a£Pected by every change in the condition of the 0i^g9r 
piaation on which it depends* We enjoy acuteness of 
vision by preserving the eye in high health, and exercis- 
ing it regularly and moderately; and in like mann^i 
we can obtain and preserve intellectual power only by 
preserving the health of the brain, and ei^ercising it Vf^ 
isonformity with its natural constitution. 

Instead, then, of feeding the closely confined and ^s;- 
(sizable children of the middle and higher classes frppi 

* On this and kindred subjects, the reader will find mucli valuable in* 
formation in Dr Brigbam's Remarks on tbe Influence of Mental Cultlvt* 
tion and Mental Excitement upon Health; reprinted, witb excellent 
practical Notes, by Dr Robert Macnish. 2d edition, Glasgow, 1886* 
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early infancy on (jimntilies of stimulating animal food, 
and even giving them wine and fermented liqnors, we 
shall act more in accordance with the laws of Nature by 
restricting them, during' the tlirae or four earliest yearn 
of childhood, chiefly to a mild fBi'inaocoug diet, with a 
small allowance of meat on altei'nate dafs; and by seek- 
ing to increase their digestive power and bodily vigour 
by constant exercise in the open air, before giving 
them a more ^olid diet. By these means the develop- 
ment of the organization, the keenness of appetite, the 
tone of digestion, and the desire of, and fitness of the sys- 
tem for, animal food, will increase in regular proportion, 
and a free supply of that species of aliment will even be- 
come necessary to carry on the growth. In abort, it 
must ever be remembered, that strength is to be obtain- 
ed not from the kind of food which contains most non- 
rishment in itself, bnt from that which is best adapted to 
tlie condition of the digestive organs at the time when it 
t» taken. 

Children who are prone to bodily exertion, and lire 
almost entirely in the open air, as many of those of 
the lower orders do, and who display no unusual sensi- 
liility or activity of mind, or, in other words, no unusual 
' irritability of the nervous system, not only bear but re- 
quire a larger proportion of animal food than their more 
delicate and sensitive companions. Not only is their di- 
gestion more vigorous, but the waste going on in the 
eystem is much greater, and the nutritive functions are 
more active ; the need consequently for nourishing food, 
and the desire to procure it, are proportionally increased. 
Hence it happens that, in the wealthier classes of society, 
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yonng dbildren 8Yi£Fer most from over-feeding ; while in 
tfae poorer classes they suffer chiefly from the opponte 
cause. In both, defective nutrition is the result ; but the 
modes in which it is brought about are very di£Ferent« ~ 

One of the most pernicious habits in which children 
can be indulged is that of almost incessant eating. Many 
mothers encourage it from the facility with which, for a 
time, the offer of '< something nice" procures peace. 
Even from infancy, the child ought to be gradually ac- 
customed to eat only when hungry, and when food is 
reaUy required. After two years of «ge, an interval of 
four hours between meals will rarely be more than 
enough ; and to give biscuit, fruit, or bread in the mean 
time, is just subtracting from the digestive power of the 
stomach. Like almost every organ of the body, the 
stomach requires a period of repose after the labour 
of digestion ; and, accordingly, in the healthy state, the 
sensation of appetite never returns till it has been for 
some time empty. To give food sooner, therefore, is 
analogous to making a weary traveller walk on without 
the refreshment of a halt. 

It is a great mistake to suppose that children would 
not be quiet or contented without such indulgence. On 
the contrary, they would be healthier and happier were 
the opposite system steadily pursued. The greatest ob* 
stacle to be encountered is the ignorance of the nurse 
or mother, and her want of resources for the entertain- 
ment and exercise of the child's bodily and mental facul* 
ties. If these be duly attended to, the child will not 
think of eating till the return of appetite enforces the de- 
mand ; whereas if it be left idle and neglected, every 
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iUag will be carried to its montliy m it» eidy remiiMUg 
fetemyie agmiiifl absobite inaiiHy. So trae w dHi» Ihat I 
•hoQld regard that niuve aa unfit lor her employaMSt^ 
who ahould eomplain that her eharge^ otherwiae in good 
health, is ineessantly oraving for aometluiig to eat» In 
thia reject children are like adolta. Give them aoiMK 
tUog to do and to think abont, and they will leek wteet 
only when hungry. But leare them idle and liatlpeab 
and eating will become their chief lubjeot of oonliNDplft- 
tioH. 

In a matter so impwtant as the rearing of ehiUkWy 
one wQuld imagine that every mother and nnrae w^iU 
be anxious for instruction on the nature, fnncti<m8y and 
waats of the being committed to their fostering cars. 
And yet it is notorious how rarely either one or other 
^ them possesses any but the crudest notions of the ani** 
mal economy, or can give reasons for the practices they 
recommend, or modify them in any degree to suit modi- 
fications of circumstances and constitution. In reality 
the wonder comes to be, not that so many children die* 
but that so many survive their early mismanagemeut. 

From the age of six or seven years up to that pf pu- 
berty, y0ken the animal activity is at its height^ growth 
in full progress, and the nutritive functions in their 
greatest vigour, a larger proportion of animal foodf and 
a more generous diet, become necessary to the enjoyment 
pf health and vigour ; but they must still be accompanied 
by ample exercise and free exposure, otherwise they 
will tend only to dog and impede the functions of life* 
At that age the teeth and other organs concerned in di- 
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gMtioB hare become dereloped and fit for the aaumila* 
tion of a ridier aUment, and the rapid growdi wbieb 
takes place, renders an abundant provision of the latter ill 
a manner indispensable. It is then that the healthy yoiiA« 
ftd appetite demands quantity as well as quality, and that 
digesticm goes on with an ease and vigour which the dya* 
peptic par^it ocmtemplates with a covetous and xegcettnA 
eye* 

At that age, indeed, the nutritive functi(ms are so pn^ 
dominantly active for the purpose of carrying on growth^ 
and supplying the rapid waste caused by youthful actio 
yntjf that if the natural craving for exercise in the open 
air be freely indulged, and due attention be given to the 
development of the bodily frame, the young may be very 
safely left to choose for themselves both the quality and 
quantity of their food. In such circumstances, the natu- 
ral taste inclines so essentially to the preference of plain 
substantial nourishment, that there Ls very little risk of 
excess being committed. But where the parents are in- 
tent only on the intellectual advancement of their diild- 
ren, and accustomed to sujoject th&aa. daily to many suc- 
cessive hours of confinement and study, with only an 
hour <Hr so of rdaxation in the opmi air, as is too ooio* 
monly the case both with those educated at home and 
with those in boarding-schools, an artifidal state of being 
is induced, which makes the rule no longer applicable^ 
and renders necessary a more careful attention to dietetic 
regimen. 

Among the higher classes of society the unrestricted 
use of the most exdting kinds and preparations of ani- 
mal food, and the daily use of wine, are the means gene- 
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rally resorted to for the removal of the delicacy thus en- 
gendered; but when we consider the real Btnte of the 
case, no remedy can seem more preposteroug. The evil 
to be corrected is imperfect nutrition, and the want of 
stren^h. The imperfect nutrition, however, m caused, 
not by deficient food, but by impaired powers of diges- 
tion and assimilation, and tliese suffer only because the 
lungs are denied the free air, the muscles their necessary 
exertion, the brain its cheerful recreation, and the circu- 
lation the healthy stimulus which these united conditions 
infallibly produce. Instead, therefore, of oppressing a 
weakened stomach by administering stronger food than 
it has the power of digesling, the natural way of pro- 
ceeding would be 1.0 prescribe at first a milder and leas 
stimulating diet, — to improve the tone of digestion bj- 
I fulfilling the conditions above referred to, — and then, in 
[ proportion as the stomach was strengthened, to adopt s ' 
re nourishing diet, suited to the increased efficiency 
of all the animal functions.] > 

By running counter to this method, and using highly , 
stimulating food improperly, many young people of the' 
wealthier classes incur as mnch suffering from imparreet ' 
nutrition, and the diseases to which it predisposes, as if 
fliey were really the victims of an impoverished diet. 
I Dr Clark, after mahing some very judicious remarks on | 
I tlie influence of bad digestion in inducing the consnmp* 
tive constitution of body, expresses himself strongly on 
the evils to which I have just alluded. " Food in ex- 
s," he says, " or of a kind too exciting for the digea- 
tire organs, may also induce tubercular cacliexia, — a cir- 
onmstance which is not sufficiently attended to, — I may 
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8ay, not generally understood, even by medical men ; 
nevertheless, I hold it to be a frequent cause of scrofula, 
and believe that it produces the same effect on the sy8<^ 
tern as a deficient supply." '* The imperfect digestion 
and assimilation in the one case, and the inadequate 
nourishment in the other, being equally injurious: the 
forms and general characters which the disease assumes 
may differ, but the ultimate result will be the same in 
both cases. The adaptation of the food, both in quality 
and quantity, to the age of the individual, as well as to 
the powers of the digestive organs, is too little con- 
sidered ; and the evil consequences of this neglect are 
often evident in the children of the wealthy classes of 
society, who are allowed an unrestricted use of the most 
exciting kinds of animal food.'' * 

The opposite error, of not providing a sufficiently 
nourishing diet for the young, is, from mistdsen views, 
much more prevalent than it ought to be, particularly in 
female boarding-schools, where, as already mentioned, 
the system of diet is often insufficient for due sustenance 
and growth ; and where, consequently, the natural ex* 
pression of impaired health, if not actual disease, is a 
marked feature in the aspect of most of the pupils. 80 
defective, indeed, is the comoaon school management in 
this and other respects, that we have the best authority 
for considering it as a rare exception for a girl to return 
home in full health after spending two or three years at 
an ordinary English board ing-school.f 

It is true, that much of this result is owing to excessive 

' * Clark on Pulmonary Consumption and Scrofula, p. 230. 
t Dr Forbes in Cjdop. Pnct. Medic, vol i. p. 698^ foot-aotti 
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confinement, neglect of cheerful exeruse, ill -ventilated 
sleeping apHrtmcnta, and other depveasing' influences ; 
but to these, that of &n insufficient diet may often be ncl- 
cled ; and vrben it does exist, it acts with double force 
from the impaired digestion, which seldom fails to enaae 
where the laws of health are so widely outraged. 

I have seen some striking instances of incurable scro- 
fulous disease, induced by the depressing influence of 
misfortune added to the want of a Hufficient supply 
of nutritious food. After the mercantile disasters of 
1825-6, many cases of this kind occurred, especially in 
families whose sensitive feelings induced them to shrink 
from public observation, and to sulfer the severest priva- 
tions rather than allow their situation to become known. 
In these cases, the tone of the general health first be- 
came reduced, and then local disease was easily excited 
by any trivial cause. In one, the structure of the hones 
and joints became disorganized, and amputation of the 
limb preserved life, but could not prevent other parts 
of tlie osseous system from being' attacked. In another, 
caries of the bones of the foot ensued, but the constJ- 
tutiou itself was so thoroughly tainted that no operation 
could be performed with even momentary success, and, 
after mnch snffering, the patient died. The same causes 
-undermined tlie health of another member of the same 
family, and led to his death, from consumption, at an 
early age. 

In regard to the diet best adapted to different oonsti- 
tulions in mature age, I have already confessed that I 
have little new information to ofier. In determining tho 
qnestioni several other drcarastances besides tlie mere 
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temperament require to be coBsidered. A more or Zess 

laborious mode of life, for example, will require a more 

or less nutritious diet, whatever the original habit oi 

body may be. In like manner, if any temperament be 

in excess, and we wish to repress its predominance^ tW 

8ame kind of food which is suitable for it in a lower 

degree will no longer be applicable. Thus, when the 

lymphatic constitution is predominant, and our object ie 

to diminish its ascendency, and stimulate the system to 

greater vigour, a larger proportion of solid nourishing 

food, combined widi increased exercise, will be m<nre 

proper than if fhere is no such excess. Where, on the 

other hand, the nervous or sanguine temperament pre* 

ponderates, a plainer and less exciting regimen vriU be 

necessary than where the constitutional tendencies are 

more equally balanced. 

The power we possess of modifying the constitntioa 
by well-direeted regimen is very great, and only reqoirea 
to be sufficiently investigated to have due importance 
assigned to it in conducting physical education. This 
is .well exemplified in the art of training, where diet and 
exercise are reduced to a practicid science for the attain* 
ment of certain results, and with remarkable suocess. Im 
the hands of a trainer, the breathless and oppressed finMM 
•f a person over-burdened with lymph and fat speedily 
becomes converted into an active, firm, and well^eon^ 
tioned organization, exhibiting a promptitude of action 
1^ both mind and body the very opposite of its ^orme? 
manifestations ; and if such a change can be efBscted by 
r^^d adherence to rules, in the course of two or three 
BMBthSy ym may easily eonoeive the degree of imfreie* 
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t whiub would follow the unifurra observaii 
[ per regimen mid dietetic precepts ia ordinary s 



jciety. In 

■ Improving the moral and intellectual as well as physical 

inditioD of tbe working- clashes, the influmice of food, 

r, and exercise, will soon be discovered to possess a 

F iegtee of importance of which at present scarcely a aus- 

pcion is entertained. Tliey constitute, in fuct, the rery 

foDndatioa of a systematic: education ; and mere intellec' 

Imil cultivation will fail to produce its full beneficial re> 

anlts, till the organization by whii:h tlie mind operates 

be itself improved by a treatment in harmony with Jt^ 

'. own constitution. 

If it be impossible for me to communicate sufficient in- 
formation to enable each of my readers &t once to deter- 
e befurehand the kind of diet which is likely to «uit 
best, it will give liim at least some satisfaction to 
w, that, by observing personally what kind of food 
' g^rees best with hia stomach and constitution, he may 
Boon obtain the necessary information fur himself. When 
refrain from eating too much and at unreasonable 
I hours, and are not conscious of any undue oppression or 
, ^Bcomfort after our meals, but, on the contrary, feel 
I light or refreshed, and, after a lime, ready for renewed 
(;M[ertion, we may rest assured that the food which we 
I taken is wholesome and suitable for us, whatever 
ti nature and general eifocts. Whereas if, without 
I «oinmittiog any excess or other dietetic error, we ex- 
1 perience the opposite sensations of oppression, languor, 
may be Just as certmn that our 
food, whatever its general character for lightness and 
^gestibility, ia not wholesome or suitable for us tinder 
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I our present ci ream stances. So that, with a little care 
I and trouble, we s)inll rarely be at any loss to find out 

it we onght to eat and what to avoid ; and, at-cord- 
[ itigly. It is notorious thnt indigestion from a wrong 

ice of food is induced at least nine times by wilfal 
I indulgence, for once tliat it occnrs from errors origi- 

ing in ignorance alone. If the proper ^f«inA'(^ of food 
i be not exceeded, and the ot)icr conditions of digestion lie 
I carefully fulfilled, the risk of mischief from an erroneoas 
Idioice of aliment will be greatly diminished. 



After the full exposition of the laws of digeition given 
n the first port of this work, I need hardly add, that al- 
t tliOQgh there are very few articles of diet which a per- 
n health, and leading a. snfliciently active life, may 
I not eat with impunity, there are, nevertheless, some 
I vhich ought to be prefeiTed, and others which ought 
f to he avoided, by those lahose digeatiott is impaired. 
I, vegetables are, generally speaking, slower of di- 
I gestion than animal and farinaceous aliments, and con- 
(equently, when digestion is feeble, are liable to re- 
main in the bowels till acetous fermentation takes place, 
l-md gives rise to acidity and flatulence. Fat and oily 
rmeats are nearly in the same predicament, and hence 
I Ikith form unsuitable articles of diet for dyspeptics, 
r Soups and liquid food are also objectionable, both because 
K they are ill adapted for being properly acted upon by the 
f ptstric juice and by the muscular fibres of the stomach, 
pand because tbey afford insufficient nourishment. From 
I'die former cause they frequently impair the digestive 
Pmctions ; and from the latter, they induce diseases of 
p— Aa2 
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debility which it is difficult to subdnc. Daily experience 
Airiiishes exnmples of etomachic disorder from eating 
soups, especially as prelimijinry to an otherwise substan- 
tial dioner ; and the fatal epidemic which prevailed a few 
years ago in the Milbank Penitentiary, was distinctly as* 
certained to have been partly cansod by an insufficient 
and too liquid diet. It is common, indeed, to see heart* 
bum and indigestion of recent origin cured simply by giv- 
ing up £Oups and vegetables, and diminishing the quantity 
of liquid taken at breakfast and tea. 

When, from the state of licaltli or other causes, chick- 
eu-tea, beef-tea, veaNbroth, or other kinds of soup, re- 
quire to be giTen, their digestibility will generally be 
promoted by the addition of bread or rice to give them 
consistency, and by taking little or no other food along 
with them. E^en vegetables, when taken alone, are 
eometimes digested without difficulty, where, if mixed 
with other substances, they disorder the stomach. Dr 
Abercrombie mentions a very remarkable instance of this 
kind in a gentleman who " bad been for many years a 
martyr to stomach complaints, seldom a day pasaing in 
which he did not suffer greatly from pain in his stonutcli, 
with flatulency, acidity, and the usual train of dyspeptic 
symptums ; nad, in particular, he could not taste a bit of 
vegetable without suffering from it severely. He had 
gone on in this manner for yeai's, when he was seized 
with complaints in his head, threatening apoplexy, which, 
' after being relieved by the usual means, shewed such a. 
constant tendency to recur, that it has been necessary 
ever since to restrict him to a diet almost entirely of 
vegetables, and in very moderate quantity. Under this 



r^men, IP diflbrent frwa Ids form^ mode of living, 
b9 hfw continued free from any recurrence of Uie c4Hia- 
plaints in his head, and has nevw been known to coni]^n 
of his stomach.'' * In thid case, however, both tho very 
moderaie qmnti^ pf vegetable food to whidi the pa^nt 
reatricted himself, and possibly also the gradual adat^ta- 
tion of the gastric juice to the nature of the food, bad 
no small diare ki the subsequent improvement of bis di- 
gestion. 

Dr Beaumont m^itions, as a general result from his 
experiments on St Martin, that vi^etaUe food is slow of 
digestion ; but it b much to be regretted that he gives die 
p$ig^^nlax$ of only one or two trials, which lead to no vary 

important f«iidta. Inonirf^SSef!?w»^7W«»<*<w^^** 
Martin ate ^ mam omneaa of rat^, rijpe^ sour apples, at H 
o'clock 85 minutes. At 9 (/clock W minutes, the stomadi 
was fiiM of lltdd and pulp of apfAeSj quite acrid, and irritate 
mg tkB^dffBS of^ apmittre, «» is (Aways Ae ease when he 
Mdktuxseetafrtiks&r vej^eiabtes.^ f In another instance, 
ten ouncoa of mto oMage were given, and in tw;^ ^otM 
not a partide of H was HO be found 5- ^^^ stomach ; ^Ue 
on a thkrd #06afi4on, hi>lf ^ pound of raw eahbage^ cut flno^ 
and maeess^d in vinegar, disappeared in little more tlum 
^MB hour and a half! If in the latter experiments tihe 
cabbage was really digested, and not merely propelled 
<nit of the stomach into the intestine, we shall be forced 
to admit that we have still mudi to learn concerning 
tlie digestibility of different kinds of food, for the restdt 
is contrary to aH generally received opinions. Whc^ 

* Abercrombie on Diseases of the Stomach, &c. 1st edit. p. 73. 
t BeaoBMBfs Experiments «nd OlMennKtions, See. p. 249 



-294 



FARINA CEO f a 



vegetables are allowed, great stress is commonly laid 
upon thenecesBity of their being thoronghjycooked; and 
yet, according to these experiments, raw cabbage is very 
lienrly as digestible as soft boiled rice or sago I It is 
strange that Dr Beaumont sliould not Imve remarked 
this anomaly, which lie seems not to have done, eince he 
neither attempts to explain it nor alludes to it as any 
thing extraordinary. My own suspicion is, that the cali- 
1>age was not entirely digested, but had merely passed 
throngh the pylorus into the intestine. 

Dr Beaumont's testimony in favour of farinaceous ve- 
getables is, however, more precise and satisfactory. In 
some of his experiments, St Martin digested completely b 
full meal of boiled rict, s^uBoned with salt, in a single honr. 
Soft custard and boiled rich sago, sweetened with sugar, 
and taken in quantities of a pint each time, were dis- 
posed of with nearly equal dispatch, and " there was no 
acrimony of the gastric contents, or smarting of the edges 
of the aperture, during their chymification, ba is usnal in 
™ost vegetable and farinaceous aliments;" on the con- 
trary, the sago " seemed peculiarly grateful to the sor- 
fcce of the stomach, remiei:.-;^ the membrane soft, nm- 
form, and healthy." • In these instances", it ought to be 
remarked, nothing else was eaten at the same time ; ;« 
that the stomach was not oppressed liy quaiUUi/. 
I In early life, when digestion is vigorous, the system 
excitable, and the habits peculiarly active, a full propor- 
tion of vegetable and farinaceous food is proper and sa- 
lutary. Morning and evening meals of ibis description, 
prepaied with milk, or taken along with it, are very nse- 

' BcnunoDt't Eiperimeot) and OtnerTRliona, be. p. Si9. 
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^ — animal food being reserved for dinner alone. Bat 
as age advances and excitability diminishes, and perhaps 
also as habits of activity and exposure to the opien air 
are changed, the same proportion of vegetable and fa- 
rinaceous food can no longer be digested so easily, and 
•therefore ought not to be continued. 

Pastry, rich cakes, puddings, and other articles con* 
taining much fatty or oily matter in their composilaon, 
are perhaps the most generally indigestible of all kinds 
of food, and consequently ought never to be eaten when 
the tone of the stomach is impaired. There are states, 
'however, in which oily articles seem to agree better than 
lean. I have seen very fat fried bacon, for example, di- 
gested with ease at breakfast, where even a small potato 
would have disordered the stomach. It is very difficult 
to afford any explanation of the fact, which, however, is 
net uncommon. Perhaps it is dependent on a peculiar 
state of the biliary secretion, for Dr Beaumont often re- 
marked that the presence of bile in the stomach facilitates 
the digestion of fat and oily aliments, and that, even out 
of the stomach, gastric juice dissolves suet faster when 
a little bile is added to the mixture, than when the juice 
is pure. He mentions, moreover, that he never found 
bile in the stomach, at least during health, except when 
food of an oily kind had been eaten ; and, in accord- 
ance with this, I have generally noticed that fried ba- 
con agrees best with what are called << bilious" snbject{$. 
Still, however, the quantity must be small, otherwise it 
will prove injurious. 

Rain well-cooked animal food, not too recently killed, 
and eaten in moderate quantity with bread, rice, or roast- 
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ed putiLtoe^, forms oue of the mast easWy digMt«d metis 
■ wliith L-an be deviaed for a weak atomach. SometunoB, 
however, potato induces ncidity and flatuleuce, and ou^it 
not to be used. Venison aad most kinds of game are 
very suitable in the same circumstances. 

In some conditions of tbe system, where the conditioii 
is irritiible and the mode of life not enffiiiiently active, 
red higlily animalized meat proves too stimulating, al- 
though easy of digestion. The same thing happens da- 
ring i-ecovery from illness ; and hence fish, chicken, and 
other white meats, which excita less and are digested 
more slowly, are often allowable where beef, motton, 
pork, &c. cannot be taken with impunity. For the suae 
reason, white and young meats are the best adapted 6x 
the extitable systems of the young. 

It would be easy to fill many pages with disqoUi^ 
tions about the preference due to individual tirticles oi 
food, were such the purpose which I had in view. But 
books devoted to this branch of the subject aboaad, an4 
are already in general circulation ; and as I have nothiiu; 
new to add to what is contained in them and to the ge- 
neral view given in a preceding cliapter, it would be 
making a needless demand on the patjence of the reader 
merely to repeat what is to be found in so many other 
works. My object is the exposition of practical prtk- 
ciPLES rather than of minute details ; and my great a 
is to enable every intelligent person to understand, i 
only what digestion, is, but tlie hiws by which it i« teg9r 
kted, so that he may know at once vuv it is for his ad- 
vantage to adhere to one course of conduct in pt'efereaoe 
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to another in regard to it — why, in different situations, 
diet requires to be modified in order to adapt it more 
effectually to the varying wants of the system — and, 
lastly, the circumstances or rules by which such modi- 
fications ought to be determined. If I have succeeded in 
the attempt to explain any of all of these principles suffi- 
ciently to render them suceptible of a practical applica- 
tion by the reader, not only I will be greatly pleased, bat 
the advantage to him will speedily convince him that I 
have acted judiciously in fbrsakiDg the beaten path, «id 
drawing his attention to truths of still greater importance 
to his welfare than those which are most commonly 
treated of onder the title of Dietetics. 
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CHAPTER IV. 

CONDITIONS TO BE OBSERVED BEFORE AND AFTER EATING. 

GMMral laws of organic activity apply to the stomach as well as to oAer 
partSi— ilncreased flow of blood towards the stomach during digestioii 
^— Hence less drculating in other organs — And consequently less ap- 
. titode for exertion in them — Bodily rest and mental tranquilliiy ei« 
lential to sound digestion — Rest always attended to before feeding 
horses— Hence also a natural aversion to exertion immediately after 
eating — Ifischief done by hurrying away to business after meals- 
Severe thinking hurtful at that time— Playful cheerfulness after din* 
ner conducive to digestion — The mind often the cause of indigestion 
—Its mode of operation explained — Also influences nutrition— Il- 
lustration from Shakspeare— Importance of attending to this condi- 
tion of health enforced. 

Having now discussed the principles by which the 
nmnber, qnantity, and quality of our meals ought to be 
regelated, we have next to consider the conditions re- 
quired for the healthy performance of digestion after the 
aliment has reached the stomach, and to deduce from 
them such practical rules as shall tend to facilitate the ac- 
complishment of the process. 

Among the circumstances which favour digestion, the 
observance of bodily rest and mental tranquillity for some 
time before and after every mealy is perhaps the most im- 
portant ; its influence depends on a well-known law of 
the animal economy, already frequently alluded to, but 
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to wbich, that it may be fully understood, I must again 
aliortly refer. 

Whenever any living part is called into vivid action, 
&n increased flow of blood and of nervous energy towardii 
it imtnediately commences, to enable it to sustain the re- 
quisite degree of excitement, and continues till some 
tirae af^er the activity has ceased. In accordance with 
this law, whenever food is swallowed, the lining mem- 
brane of the stomach becomes suffused with blood, and, 
owing to the greater distention of its vessels, its colour 
changes from a pale pink to a deep red hue. After di- 
gestion is completed, and the unusual supply of blood is 
no longer required, the vessels again diminish, and the 
colour returns to its original tint. In St Martin's sto- 
mach, these changes were so often seen by Dr Beaumont, 
as to render their occurrence as fully demonstrated as 
any circumstance ivith which we are acquainted. Even 
had they never been seen, the simple examination of the 
structure of the stomach would lead us directly to the 
inference that it receives an additional supply of hlood 
when engaged in digestion ; for the very act of its dis- 
tention by food renders the course of its hloodvessehi 
less tortuous, and the flow of blood through them con- 
sequently more easy and rapid. In the case of the •*•■ 
mach, indeed, the increased circulation is doubly 
not only as in other parts to enable it to act with 
Tigour, but also to supply the very copious 
gastric and mucous fluids necessary for 
which we have seen to coinmeDcc tltf 
touches the mucous coal. The qmsticj at gwliJc 
actually secreted at each meal caus«C caifif W dcU 
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ed ; but as more ihan an equal weight of it is required 
for the solution of food out of the stomnch, its amount 
■oust be very considcrnble. Indeed we know that, on 
one occasion, when St Martin dined on broiled mutton 
and bread without any liquids, the ^Bstrio secretion was 
BO copious, that half an Itour afterwards the " etoniacb 
was as full of fluids as when he drank a pint immediate- 
ly after eating ;" " and, as the whole of this most have 
been derived directly from t}ie blood circulating through 
the ressels of the storoiich, tliey must necessarily have 
received a rery large sopjily to enable them to fiuniBb it. 

It is obvious, however, that the great afflux of blood 
which takes place towards the stomach and inteetioes 
during digestion, cannot occur without a corresponding 
diminntion in the quantity circulating on the sm'facc and 
in other distant parts of the body, attended of course 
with a diminished power of action in ihem. Hence, for 
Bome time after a full meal, there is an inaptitude for ri- 
gorous thinking and bodily exertion, a depression of re- 
spiration, and, in delicate persons, a degree of coldness 
or chill felt over the whole body. But, under ordinary 
cdrcamstances, this depression is not of long oontiiin- 
ance. After the requisite secretions have been provided 
for the solution of the food and the formation of the 
chyle, a reaction and change in the dietributioo of the 
blood, now partially renewed by thii admixture of nutri- 
tive cbyle, ensne, and, by the stimalus which they afford, 
Boon fit the person for the active resnniption of bis ordi- 
tiiry dnties. 

That this impaired activity of tbe other functions aftet 
* B*aimi«H'* £ar«iiaMBl>«Kd Ob«i»l>eBi, fco, p. 16ft. 
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a full meal is natora], and intentionally arranged by ih» 
Creator, is plain, both from its nnirersality among aU 
kinds oi animal8> and from the mode in which it is pro- 
duced* Among the lower creatures, the sluggishness in- 
duced by eating increases in proportion to the degree in 
which they gorge themselves with food* The boa con- 
strictor, after a plentiful repast, slumbers for a week; and 
the glutton of our own species, in similar circumstances^ 
drops into a stertorous sleep of several hours* If active 
exertion immediately after a full meal be rendered com- 
pulsory by any external cause, such as the presence of 
danger urging to flight, the aliment often remains for 
hours in the stomach undigested* Again, the very dis- 
tention of the stomach inseparable from a hearty meal, 
necessarily impairs the activity of several of the fnnetions, 
by directly pressing upon the vessels which supply tli^ir 
organs with blood, and conseqnently diminishing the sti- 
mulus essential to their activity. 

The obvious practical inference to be deduced from a 
consideration of the principle under dbcussion is, thai 
rest of body and tranquillity of mind for a short timei 
both before and afiter eating are necessary, and condit- 
eive to healthy digestion. If we have been engaged in 
severe and fatiguing bodily exertion, or anxious medita- 
tion, just before sitting down to a meal, the blood whiok 
was flowing copiously through the vessels of the^muades 
or the brain to keep up their unusual aaion, still coau 
tinnes to do so, because a sufficient interval has aol 
elapsed to allow the excitement to subside, and a 
new distcibuticm to take place towards the orgaMpjoou* 
oemed in digestaon* The ooDsequesce is, that the ste- 
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mach does not receive blood enough to carry on its in- 
creased action, and furnish gastric jnice with sufficient 
rapidity, or in sufficient quantity, to mix with the whole 
of the food ; and that the nervous energy, already par- 
tially exhausted by over-excitement in the remoter or- 
gans, is imperfectly supplied to the stomach, the tone 
mud action of which are thus so far impaired as to ren- 
der it no longer able to carry on digestion with its nsual 
■nccess. Accordingly, when we are fatigued with men- 
tal or bodily labour, we are naturally impelled to seek 
repose before sitting down to table ; and if we yield to 
this instinctiTe prompting, and refresh ourselves by a 
rest, we not only enjoy better what wo eat, but also di- 
g'est it with an ease and comfort unattainable by swallow- 
ing our food the moment our labour is at an end — and 
hence the wisdom and advantage of appropriating half 
an hour to any light occupation, such as dressing, before 
Bitting down to dinner, (f, however, we hare previouEly 
been engaged only in very moderate exercise, an interval 
of repose is not required, because then there is no undoe 
excitement elsewhere to retard the necessary flow of 
blood and nervous energy towards the internal organs. 

The practical rule of avoiding serious exertion of mtnd 
or body immediately afler eating, which is directly de- 
docible from the physiological law above explained, lias 
long been acted upon in our treatment of the lower ani- 
mala ; and no one who sets any value on the lives of his 
horses or dogs, ever allows it to be disregarded with re- 
spect to them. And yet the same man who would un- 
hesitatingly dismiss his groom for feeding his horse im- 
mediately after a fatiguing ohace or a gallop home, would 
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probably think nothing of walking into the honse and 
ordering; dinner to be instantly Herved for liimself in ei- 
milar circumstance*. In the army, the difficulty of ma- 
naging recruits on a march, in this respect, has often been 
remarked. Fatigued with the day's exertions, they are 
impatient for food, and, when they get it, can scarcely 
rclrain so long from devouring it as to admit of its being 
even moderately cooked. They consequently labour an- 
der the double disadvantt^e of eating before the system 
is in a sufficient state of repose to benefit by the supply, 
and of having the food itself in a condition unfit for easy 
digestion. The old campaigner, on the other hand, in- 
structed by former experience, restrains his appetite, 
systematically kindles his fire, cooks his victoals, and 
makes his arrangements for the night, with a coolness of 
deliberation which surprises the recruit ; and he is amply 
repaid for his temporary self-denial, by the greater en- 
joyment and support which he derives from the very 
same materials which the impatience of the other has 
caused him in a great measure to waste. 

Let any one who doubts the advantages resal ting from 
attention to this rule, consider for a moment its unirerial 
and Bcmpulons observance by postmasters and jockies, 
and thiok whether these are persons likely to throw away 
time and trouble on a oseless ceremony. When a horse 
is taken out of harness, an interval of repose is always 
allowed, that the excitement of the system may have 
time to subside; and then not only an eag-er appetite but 
an active digestion are sure to follow. Many a valuable 
horse has been killed by being prematurely fed af^er fa- 
■ tiguing exercise, and man himself is no exception to the 
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role. He not only eDJoyv a meal with enperior relisii, 
bat digests it better, when due repose kas remored tiie 
^Uigne and exdtement of exertion. Even after emU" 
tkaed actiWty of nundf a period of tranqotUity or of 
gmde bodily exorcise is eminently condacire to llie 
hmithy action of the stomach, precisely because it &- 
rmn the new distribution of the circulating blood wlndh 
that proeess requires. 

In accordance with this law of digestion, there is 
dnrooghoot the whole animal creation a marfcedaTersion 
to activity for some time after a full meal, dithongli 
nan, eager in the pursnit of g«n or the gTatifi4»tioii of 
oAer passions, oft«n sets it at defiance, and engages in 
bodily or maital labour both immediately before and after 
OMab; but, in return^ he receires his reward for do- 
spising the authority of Nature, in a sererity of suffering 
from which the animals whom he treats so much bett^ 
than himself are by his care eiUirely exempted. No 
where, for example, does man htirry off to basiness to 
immediately as in the United States of America, aad no 
where does he b<^ bis food so much as if running a atce 
against time* The consequence is, that no where do in- 
temperate eating and dyspepsia prerail to ike samo 
enormous amount. Eren in En^nd, according to Dr 
Oaldwdl, the extent of transgression cannot be compared 
with what is witnessed among our Transatlantic brethren ; 
and Che result shews, that if we in Britain suffer front 
iadtilging our fondness for good things, the comparative- 
ly deliberate way in which we set about enjoying them 
serres as a partial safeguard, and exempts us from a por- 
tion of the punishment which our brethren bring down 
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upon themselres, by tlie Imrry willi winch fchef first 6^ 
Tonr dielir food and then set o£F to work. Rapid oaliag 
almost inyariablj leads to orerloading the stomach ; aad 
when to this is added a total disreg^d of the qnietada 
necessary for diction, what can be expected to follow 
but inveterate dyspepsia ? 

Tlie reason why wounds, bloodletting, bathing, and 
other circumstances which tend to disturb the r^nlarity 
of the circulation, are so hurtful after a faH meal, will 
now be apparent. The effect of woundi and b1oodlettitt|f 
is to g^re rise to an instantaneoas change in the distribu- 
tion of the blood, and to deprire the stomach of tlmt 
which is now doubly required. Bathings whether hot of 
cold, has an analogous effect ; and so, indeed, hare all 
yiolent and sudden bodily or mental shocks. 

It must not, howerer, be imagined that the period^ 
repose necessary to insure healthy digestion extends OTor 
the whole time of the continuance of food in the stomach* 
After a moderate meal and iii ordinary health, the con** 
centration of the vital powers in that organ, and iMtt 
proportionate depression in other parts of the body, rare* 
ly continue, at least in a very marked degree, beyond 
the period usually allotted to the steskt, or sleep after 
^ner, in warm climates, and even in Italy and Spidn— 
namely, an hour or an hour and a half. When the meal 
has not exceeded the bounds of moderation, a suffhkni 
qucmtity of gastric jtdce for the dtffesHan of the whoie is si* 
ereted generally within the first hour ; after which time, con- 
sequently, the same quantity of blood is no longer re- 
quired to be directed towards the stomach, but may be- 
neficially be distributed to such other parts as from thdf 
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I -Ktivity more immediately require its aid. If the mm- 

, adar system is to be employed in labour or locomotiont 
e blood can now be spared to sustain its activity ; if the 
nd is to be engaged in iutellectual parsuits,^it can be 
Dt to the brain without robbing the stomach. The 

[ same principle of coarse applies to all the other organi; 

I and it is therefore chiefly during tlie first hour, till all the 

I gutric juice bo provided and the chymification of the 
iood be fairly commenced, that tranquillity of mind and 

I ianction of body are so essential. 

As already mentioned, the reality of increased circa- 

I lation in tbe vessels of the stomach during digestion has 

I Iwen established by ocular demonstration, as well as by 
analogy. The increase in the supply of nervous energy 
which takes place at the same time is, however, scarcely 
less certain, although from its nature incapable of being 
■een. It is the almost characteristic feature of the uer- 
you8 system to be excited by stimulus to increased ac- 
tion ; aad we formerly saw that when the nerves of the 

I itoraach are cut, and the flow of nervous influence is ar- 
rested, digestion instantly suffers. But the same prin- 
inple holds in the nervous as in the circulating systeni. 
Energetic action cannot be kept up in two distant paita 

I of the body at the same time. If the intellect be intent- 
ly occupied in profound and absorbing thought, the ner- 
TOUS energy will be concentrated in the brain, and any 
demands made on it by the stomach or muscles will be 

* Tery imperfectly attended to. If, on the other hand, 
the stomach be actively engaged in digesting a full meal, 
and some subject of thought be then presented to the 
mind, considerable difficulty will be felt in pursuing it, 
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and most probably both thought and digestion will be 
disturbed. If the mental effort required be easy and 
agreeable^ and the meal be a very temperate one, there 
will be much less difficulty in simultaneously proceeding 
with both, bediuse comparatively little nervous energy 
will then suffice for them. Still, however, each will go 
on more efficiently if not interfered with by the other. 

When the mind is active and vigorous, and properly 
exerdsed in all its departments of feeling and affection 
as well as of intellect, the nervous influence which the 
brain produces is not only more abundant, but of a more 
healthful and invigorating quality. Hence the well- 
known preservative and restorative influence of cheerful 
dispositions and gratified activity of mind, and hence the 
depressing, morbid, and often fatal effects of corroding 
care, grief, and apprehension, on every organ of the body. 
Hence, too, the weak digestion and sallow complexions 
of literary men and hard students, who suffer severely 
from transgressing this law of the animal economy by 
habitually engaging in occupations requiring much exer* 
tion of mind, not only soon after, but even during the 
very act of swallowing their meals. Ignorant of the 
connexion subsisting between the different functions, and 
of their laws of action, few can be convinced in time of 
the importance of observing this condition, even after its 
operation has been explained to them. In the conclu- 
sion, however, experience teaches many whose reason is 
insufficient for their guidance, and forces them to a closer 
conformity with the dictates of nature, when obedience 
is almost too late to be of benefit. 

The prodigious influence of the nervous system on di- 
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gMtioB if familiarly and anequirocally exhibited in al- 
mott every caae of dyspepsia which eaoh succeeding day 
brings under the notice of the physician. He knowa 
well from experience that the diet may be selected vrilii 
erery care, its quantity duly proportioned, and exerc&pe 
rigidly practised, and yet all his curative treatment ftil 
even to relieve, unless his patient be at the same tune 
freed from the pressure of care, and due attention be de- 
voted to the observance of mental and bodily repose af- 
ter every meal. The heavier the meal the greater is the 
desire for absolute rest, and the less advantageously esB 
active exertion be encountered. When the stomaoh is 
loaded, the whole vital energies seem to be concentrated 
in it to enable it to cope with the task imposed upoa it* 
But when we eat temperately, there is less necessity for 
«itire quietude of mind and body. Accordingly, if we do 
not experience the same dislike to exertion after a light 
forenoon lunch, which we do after a heavy late dinner^ 
the reason is simply, that less gastric juice, less nervovi 
energy, and less vigorous action in the stomach, are ve* 
quired to digest in the one case than in the other. 

Among operative manufacturers, who are much widn 
in doors, and who are allowed only a few minutes for 
meals, indigestion is very prevalent. Ordinary labour- 
ers are better treated in this respect, as they are al* 
lowed one hour for breakfast and another for dinner* 
To most of them the walk to and from their own houses 
is almost as good as, if not better, than absolute rest, be- 
cause it varies their position, is taken leisurely, and coeti 
no e£Fort. 

Those who are compelled by circumstances to active ex- 
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nrflow iininrdintrlj iftcT ■ mrnl^ nr n hntn miiiili m iiilcrt 
If 0oeypie4 in tkonght or emotipiiy wiUfiad thtir<mLj 89i^ 
tj in eating less than whea differeotlf situated. The ate- 
maeh^ Jurnag less labour imposed apoo it, will reqiiife less 
Mood and less nerirous energf , and consequentlf less of 
both will be abstracted from the other ocgmns which ave 
ako in activity, and loqairiog th^r assistance. TraTdk 
lers, literati, and other actively engaged men, imow tkm 
rule by experience, and some of them have specially no- 
ticed its importance. Richard Cnmberland, for exam- 
ple, in speaking of his own habits, says : *' Nature has 
given me the hereditary blessing of a constitutional and 
habitual temperance, that revolts against excess of any 
sort, and never suffers appetite to load the frame. I am 
accordingly as fit to resume my book or my pen the in- 
stant after my meal as I was in the freshest hours of the 
morning.''* Hiis compatibility of temperate eating with 
activity did not escape the acute observation of Hippo- 
crates. 

The state of the mind, indeed, exerts a powerful in- 
fluence not only on the stomach, bnt on the whole pro- 
cess of nutrition, and greatly modifies the quantity which 
may be safely eaten. If the mind be gay and joyous, 
appetite will be comparatively keen, digestion effective 
and rapid, and nutrition complete. Examples of this 
kind .abo1^ld in childhood, and among an easy-nunded 
well-fed peasantry; whereas if the mind be harassed 
by care and anxiety, or devoured by grief, envy, jealousy^ 
or other troubles and disquieting passions, the healthy 
calls of appetite will be scarcely known, and digestion 

* Cumberland's Memoirs, yol. ii. p. 204. 
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and nutrition will be equally impaired, for it is litenJly 
tme that " indigestion or, to use the term of the day, a. 
BUiaus attack^ as often arises from over exertion or anxibty 
OF MiND| as from refractory food."* This fact is exem- 
plified on a large scale in every commercial country, aad 
especially in times of public distress and political change* 
Shakspeare obviously had the principle in view when ha 
made Caesar exclaim : 

** Let me have men about me that Ktefatf 
Sleek'headed menf and sucli as sleep o' nigbtt. 
Yond* Cassius bas a lean and hungry look ; 
He thinks too much : such men are dangerous. 

Antony. Fear him not, Ceesar, he*i not dangerous ; 
He is a noble Roman, and well given. 

QBsar, Would he were fatter : — But I fear him not : 
Yet if my name were liable to fear 
I do not know the man I should avoid 
So soon as that spare Cassius. — He reads much. 
He is a great observer, and he looks 
Quite through the deeds of men ; lie loves no plays 
As thou dost, Antony ; he hears no music, 
Seldom he smiles, and smiles in such a sort 
As if he mocked himself, and scorned his spirit 
That could be moved to smile at any thing. 
Such men as he be never at hearths ease 
Whiles they behold a greater than themselves, 
And therefore are they very dangerous." 

Even experience must have taught every one with what 
zest we sit down to enjoy the pleasures of the table, 
and how largely we incline to eat, when the mind is free, 
unburdened, and joyous, compared with the little attention 
we bestow on our meals when we are overwhelmed with 

* Art of Invigorating Life, 3d. ed. pi. 73. 
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anxiety, or have the whole energies of the mind concen- 
trated on some important scheme. There cannot be a 
doubt, indeed, that the over-exertion and excitement, or 
absolute inertness, of mind, in which sedentary people 
are generally immersed, contributes greatly, along with 
the want of muscular exercise in the open air, to impair 
the tone of the digestive organs. In this way, as it is 
not less justly than forcibly remarked by Dr CaldweU, 
^* dyspepsia commences perhaps as often in the brain aS 
in the stomach. Possibly oftener. That this is true of 
the disease in Europe will scarcely be denied, after a fair 
examination of the facts connected with it. It is there 
almost exclusively a complaint of the studious and the 
scheming, who, over-tasking their brains, injure them by 
toiL Among the husbandmen of England, who steadily 
pursue their tranquil mode of life, regardless of the fluc- 
tuations of stock, the bickerings of party, the fate of po- 
litical measures, and the changes of place, dyspepsia is 
almost a stranger.'' << In the cities, the same is in a 
great measure true of merchants, manufacturers, and 
mechanics, who are engaged in a regular and well esta- 
blished j buisness, which is fully understood by them, 
where the risk b slight and the profits sure, and no dis- 
quieting anxiety attends it. Such individuals have a 
good digestion, and bear the marks of it. But witli li- 
tenury men, officers of state, dealers in scrip, daring ad- 
venturers, and anxious and ambitions projectors of im- 
provements, with tihese and every other brain-worn dass 
of persons, ilbe case is different. Dyspepsia is tiieir tor- 
ment, and they exhibit deep traces of it in their lean 
frames and hagard oouDtenaocef. Tet are they much 
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Bore telecl in ihdr diet, both as respects qnaiitityy qoa«> 
litjTt vad cooking, than the dasaes to whom dyspepna 
is unknown. This fact is notorious, and has been so for 
centuries. Nw can it be attributed, I think, to way 
odier cause but excessire and deleterious cerebral irrilo> 
tioo in the one case, and an exemption from It ns llie 
other ; and this cause seems sufficient to soIto the pto- 
Uem.''* 

In denouncing active exertion of mind or body imme* 
diately after eating, as inimical to digestion, it is not 
meant that we should go to sleep, or indulge in abooliite 
listlessness. A weak constitution may require sometliiiig 
like oomplcite repose, but a person in ordinary keoltk 
may indulge in a leisurely saunter or pleasant conTersi^ 
tion not only without injury but with positiTO benefit ; 
und perhaps there is no situation in which digestioo goes 
on so favourably as during the cheerful play of senti- 
ment in the after-dinner small-talk of a well-assorted 
circle. The nervous stimulus sent to the stomach ia then 
of the most healthful and invigorating description, and 
ever the dyspeptic, if on his guard against a heavy aseal, 
forgets his woes amidst the unwonted vigour of hia fune- 
tions. 

It is true that thousands who habitually neglect the 
observance of the condition here adverted to, continue io 
live and digest for years without appearing to auffer 
much from their conduct. But it is not less true thaS 
there are many more who bring wretchedness and diu- 
.ease upon themselves apd their offspring, in the vaio 
;attempt to counteract the intentions of Nature, and thaS 

* Catdmll • ThoughU on PhTucal £d«oatioa, f. 94. 
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there are comparatively few even of the former so hap- 
pily constituted as to escape entirely unscathed. Most 
frequently the evil consequences are only accumulating, 
and when they are summed up at the end of years, the 
victim finds himself more severely punished than he had 
ever expected to be. In this respect, the consequence 
resembles that arising from breathing in a vitiated at- 
mosphere. The effect may not be perceptible for a time; 
but if God has ordained a pure air to be best adapted for 
respiration, we have the infallible auth(nrity of Hia om- 
niscience for believing that one which is vitiated must be 
less wholesome, although His beneficence has so consti- 
tuted us, that the injury resulting from it is gradual in its 
infliction, for the very purpose of giving us time to escape. 
In like manner, if bodily and mental relaxation are fa- 
vourable to digestion, we have the same infallible gua- 
rantee that every departure from them must be in so far 
hurtful, however slowly the effect may develope itself. 
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CHAPTER V. 

ON DRINKS. 

Thint tbe best gmde in taking simple drinks— Thirst increased by dimi- 
nution of the orculating fluids — The desire for liquids genwallj an 
indication of their propriety — Much fluid hurtful at meals — Most 
useful three or four hours later — The temperature of drinks is of o(m« 
sequence — Curious fall of temperature in the stomach from eold wa- 
ter Ices hurtful after dinner— .Useful in warm weather, wh«n diges- 
tion is completed and caution used—Cold water more dangerous 
than ice when the body is overheated.i.Tepid drinks safest and most 
refreshing after perspiration->-Kinds of drink— Wat^r safe for every 
constitudon — Wine, spirits, and other fermented liquors, too stimu- 
lating for general use, but beneficial in certain circumstances^Test 
of their utility. 

On the subject of drinks two questions naturally oc- 
cur. When ought we to drink ? and, Whai ought we to 
drink ? On both I shall oflPer a few very brief remarks. 

In the first part of this volume I endeavoured to shew 
that the sensation of tiiirsl is given to us for the express 
purpose of impelling us to take liquids whenever the 
wants of the system require them, and that, in all ordi- 
nary circumstances, we cannot have a better or a safer 
guide. Such is the general case ; but exposed as we are 
to numerous deviations from the intentions of Nature in 
oar ways of living, a few precautionary observations may 
not be without use. 

The quantity of fluid separated from the blood and 
thrown out of the system, in the course of twenty-four 
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hoars, by perspiration, exhalation from the langs, the 
urinary discharge, and the various other secretions, is 
very great ; and were not the loss as regularly supplied 
by the ingestion of liquid, either as food or as drink, the 
blood would speedily become so thick as to be unfit for 
circulation. This actually happens in spasmodic cholera, 
in which the serum or watery portion of the blood passes 
off through the bowels with such rapidity, as to cause 
the entire suppression of the urinary secretion, and in which 
consequently, the urgency of thirst is almost always ex- 
cessive. In the healthy state, however, the loss of fluid 
is never too rapid unless under severe exertion or expo- 
sure to a very high temperature, both being circumstances 
in which it is well known that thirst becomes urgent in 
proportion to the necessities of the frame. 

In proof of the sensation of thirst being greatly de- 
pendent upon the quantity of fluid circulating in the ves- 
sels. Professor Dunglison of Maryland refers to theTact, 
mentioned by Dupuytren, that he '< succeeded in allay- 
ing the thirst of animals by injecting milk, whey, wa- 
ter, and other fluids into their veins ;" and to Orfila's 
statement, ''that, in his toxicological experiments, he 
frequently allayed, in this way, the excessive thirst of 
animab to which he had administered poison, and which 
were incapable of drinking, owing to the oesophagi ha- 
ving been tied. He found, also, that the blood of ani- 
mals was more and more deprived of its watery portions 
as the abstinence from liquids was more prolonged ;"* 

* See ProfeiBor Donglison's Elements of Hygiene, p. 324, in wbich 
the reader will find a great variety of very useful information on all the 
branches of the subject. The remarks on the different kinds of food and 
drink are among the best which I have met with. 

c c 
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%Bd benee the greater tbirsl naturally experienoed undmr 
9ilch «ireiim$taiicaf« 

At a general rule, then, the desire for liquids wU in 
iteelf b^ an indication of their propriety ; but in gratify- 
ing it» we should be careful not to drink so fast as either 
to distend the stomach beyond proper bounds,^ or to dis- 
turb the progress of digestion by undue dilution too 
soon after eating. Many persons, from habit rathar than 
thirsty impair the tone of the stomach by drinking large- 
ly during or immediately after meals, and thus rdaxing 
tba mucous coat, and probably affecting tho quality of 
its sei^retions. If the gastric juice be greatly diluted by 
extraneous fluids, it is natural to suppose that its solvent 
power must be diminbhed ; but whether this explanation 
be sound or not, the .practice of drinking freqciently is 
certainly hurtful, and therefore we ought to aroid it. 

Sxperience prores that a moderate quantity of liquid 
during a meal is beneficial ; and if we drink little at a 
time, the risk of exceeding the proper limit will be very 
small* Dyspeptics, however, ought to be on their guard 
against taking too much, as tbey are apt to be misled by 
uneasy sensations in the region of the stomach, which 
are relieved for the moment, but afterwards aggravated* 
by tho free dilution of the food. Those, also, who live 
w^tly and are in the habit of taking wine daily whether 
the system requires it or not, often fall into the error of 
excessive indulgence in liquids to mitigate the thirst 
and irritability which the unnecessary use of stimulus 
never fails to induce, especially at night. The continual 
dilution, however, adds to the mischief, by increasing the 
debility of the stomach, and, as pointed out in the chapter 
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cm Thirst, the only e£Fbetual remedy b-to adaj^t the diet 
and regimen to the real wants of the conscitiition. Bx» 
cept lii disease, a continually recurring thirst must pro« 
ceed from mismanagement, and it ia to be satisfied by an 
improved mid rational regimen, and not by oceans of 
fiaid, which only weaken the stomach still more, and ag* 
gravate the craving they are meant to cure. 

The opinion is very prevalent, that mild drinks Biay 
be taken with most advantage about three or four hoora 
after a solid meal ; and, certainly, the almost universid 
use of tea or oofiee about that time appears to san^ion ttl 
soundness. Theoretically, too, we might expect this r^ 
suit ; for digestion is then nearly over, and any food re* 
maining in the stomach is already in a fluid state. Many 
objections, however, have been made to both tea and eof* 
fee as an evening beverage, but most of them seem to 
me to apply to their undue quantity and strength m* 
ther than to their temperate ufte. When made wmtf 
strong, or taken in large quantity^ especially late in 
the evening, they not only ruin the stomach, but very se* 
riously derange the hedth of the brain and nervous sys* 
tepit 

The question of drink is of little importance as regards 

breakfast. During the night, the chief expenditure of 
the sy8tem--*by perspiration, urine, and exhalation from 
the lungs-T— is of a fluid nature, and hence there is a 
marked and general preference of fluids as part of our 
fiwt meal. In this country, accordingly, tea, coffee, and 
ehocolat c ,are in almost universal use for breakfast, and 
no other liquid is required merely as drink. If, from 
the'mode of life or other causes, thirst be excited in the 
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fiirenaon, no Talid objection can be urged against its mo- 
derate and reasonable gratification. 

The UmperaluTe at which liquids are taken is a matter 
of perhaps greater consequence than it is usually consi- 
dered. As regards the teetl), we have already seen that 
either very cold or very hot substances coming into con- 
tact with them are apt to be injurious. As regards the 
stomach, the same principle holds true ; and when we 
consider the multitude and intricacy of its nervous con- 
nexions with other vital organs, we can scarcely be sur- 
prised at even sudden death being frequently caused by 
drinking ice-cold water when the body is weakened by 
profuse perspiration. Of tbo various subjects connected 
vith digestion on which Dr Beanniont has thrown light 
by his experiments on St Martin, this is one of the few 
triiich he has omitted to investigate with his usual dili- 
gence and accuracy ; a circumstance which is the more 
remarkable, because nn incidental observation of bis own 
seems, from its singularity, to have been well calculated 
to direct his attention to its consideration. On the oc- 
casion alluded to, when a gill uf water, at the tempers- 
tnre of 55° Fahr., was received into the empty stomach, 
in whicli the thermometer previously indicated a heat of 
99°, Dr Beaumont remarked that it immediately diffused 
itself _over tlie interior surface, an<f hrovght dovm'^ 
Umperalufe to 70°, at which it stood for a few minutes, 
and then began again to rise very slowly- II tnaa not 
tiU ihirin minutes had elapsed, and alt the water been jhr 
some time absorbed, Ifiat the rnercUTi/ regained i Is former 
level of 99°. This is an important fact, and it is curious 
that Dr Beaumont did not think of following it np by a 
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r^^nlar series of experiments, to ascertain the effects of 
cold and hot drinks on the progress of digestion and on 
the general system. It is well known, for example, that 
a copious draught of cold water, taken in a state of per«> 
spiration and fatigue, is often instantly fatal ; but its ope* 
ration has never been satisfactorily explained. The 
above experiment, however, throws some light on it ; for 
if a single gill of water at 55^ (which is not by any 
means a low temperature) is able to reduce the heat of 
the stomach in a moment by no less* than twenty^nine de- 
greesy when neither fatigue nor perspiration is present to 
add to its effect, the influence of a larffe quantHty^ such as 
is usually drunk by harvest-labourers and others who die 
of it, and at a still lower temperature, must undoubtedly 
be much more powerful and permanent, especially when 
the bodily energies and means of resisting the shock are 
impaired by previous labour and exhaustion under a 
burning son. In these cases the shock necessarily ari- 
sing from isuch a sudden and extensive fall of tempera- 
ture is greatly increased by the position of the stomach 
in the very centre of the vital organs, to all of which it 
is most intimately linked by the numerous nervous con- 
nexions given for the express purpose of extending the 
range and direction of its sympathies. 

Keeping in mind the great depression of temperature 
caused by swallowing so small a quantity of cold water, 
and also the ascertained fact that a heat of about 100^ is 
requisite for healthy digestion, we shall have no difficul- 
ty in accounting for the frequent injurious consequences 
arising from considerable quantities of ice-cream befng 
hastily eaten, as they often are, at the end of a substantial 
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dibner. The imme^ate efifeets of the rapid ahstraedom 
of heat to which they g^Te rise in the stomach, are dM 
iiMtantaneous contraction and diminished action of its 
bloody essels, the consequent stoppage of the gastrie so- 
cretion, diminished sensibility of its nenres and museolar 
fibres, and, lastly, disturbance of the heart and ne%ii- 
bonring vital organs, both by sympathy and by the direot 
abstraction of their heat. Such, at least, are the cob80» 
quences which flow from the application of cold to parti 
exposed to observation, and partially verified by Dr 
Beaumont in the case of the stomach ; and if the analogy 
bolds throughout, as there is every reason to believe, we 
cannot wonder that the free use of ice-cream at the end 
of a good dinner or supper should retard and even arrett 
digestion in a person delicately constituted. 

In thus condemning the free use of ices at the end of 
a substantial meal, I do not, however, mean to say that 
a few tea«spoonfuls of them, eaten slowly, and allowed 
to acquire a higher temperature before reaching the sto- 
mach, will do permanent injury to a person in health and 
in the enjoyment of sound digestion. Many eat them in 
this way and are little the worse ; partly from the sub- 
sequent reaction, as in bathing, being sufficient to coon- 
teract the depressing influence, and partly from a person 
in vigorous health being able to throw o£P causes of dis- 
ease from which those who are less robustly constituted 
suffer severely. My belief however is, that the teadengy 
of ices, taken in such circumstances, is to produce mis- 
chief. A healthy person, for example, may possess vi- 
gonr enough to escape injury from immersion in cold wa- 
ter, caused by the ice giYtng way when skating ; bnt as 
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well migiit it be inferred, on that aceount, that a similar 
immersion would be generally innocaoosy and even sala*^ 
bdousy as that all may safe! 7 eat ices freely becaase a giTeii 
indiridoal has done so with impunity. Dr Beaumont^s 
experiment with the cold water shews dearly that the 
offset is to iower the vUal tone of the stomach ; and, sneh 
basing the case, those whose digestion is weak ought to bo 
careful against impairing it still farther by the use of ices. 
Ifli some instances, however, it is not improbable that they 
help to neutralize the bad effects of hot soup, and other 
dishes eaten at too high a temperature. 

The use of cold or iced water in hot weather and in 
warm climates, when digestion is not going on and ex* 
haustion is not present, is so to from being necessarily 
hmrtful, that with proper caution it may prove both grate- 
ftd and refreshing. In Italy, accordingly, ice isoonsi- 
dered so much a necessary of life in summer, that in Na- 
ples and other places the confectioners are punished by 
a fine if they allow their supply to fall short. In Vir- 
ginia, too, where, we are told by Professor Dunglison, it 
was very common some years ago for the labourers in 
the harvest-field to be killed by drinking copiously of 
spring-water while over-heated, cases of death have be- 
ccnne extremely unfrequent since the custom was intro- 
duced of supplying them with ice. When water was 
taken, it was always hastily and in lai^e quantity, so that 
the immediate effect on the system was greater than could 
possibly arise from the small quantity of ice which is re- 
quired for quenching thirst. The very slowness, indeed, 
with which ice melts, not only prevents much being taken, 
but causes the water procured from it to reach a higher 
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and safer temperature before it arrives at the stomacli. * 
Hence, when ices arc taken, the more alowly they are 
eaten the more refreshing and salubrious will tbey be- 
come, because tlie lesi violent will be their action npon 
the Derres, bloodvesseU, and membranes of the stomach. 
From the close sympathy existing between the stomach, 
and tbe skin, a single tea-spoonful of ice-cream suddenly 
swallowed when the body is weak and perspiring, will 
produce as instantaneous a sense of chill as a pail of cold 
water dashed over the surface ; and on account of this 
Tery power over the vital actions of the stomacb, ice haa 
of late been cautiously and beneficially prescribed to anb- 
due inflanunation of that organ. 

Liquids, such as soup, tea, and coffee, taken at a very 
high temperature, ore also injurious, but not in the same 
degree. They relax the mucous membrane and weaken 
the action of the muscnlar coat, and in so far tend to im- 
pair digestion. The fittest temperature for both solid 
, and liquid food i^ perliaps about the natural heat of the 
body, or a little above 1 00°. Dr Duuglison, however, 
and some other physiologists, regard hot fluids aa stimu- 
lating to the stomach, and therefore conducive to diges- 
tion ; but he admits tliat debility is their ultimate effect. 
When great thirst has been excited either by bodily 
labour or by external heat, it will geuerally be more efiec- 
tnally as well as safely quenched by drinking moderator 
of tepid than of cold fluids. A tepid draught — a cap of 
tea for example — produces no distuibing action in the 
stomach, and, being Immediately absorbed, supplies ^e 
deficiency of liquid without changing tbe balance of the 

* DaugllBDii'a Elements of Hjgi6ne, p, 331. 
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rcalating fluids, tbus relieving thirst fery much in the ' 
LDie way as Dupuytren did by injecting tepid water in- ' 
K40 tlie veins ; whereas cold drinlc, by tlie suddenness of its 
I' impress ion, disturbs the balance of the circulation, and 
^'flKcites a degree of reaction which increases the original 
narac time weakened 
njurious. 
n the treatment of horses in thift'-^ 
Formerly it used to be con- 1 
e water to a horse in a state ofll 
eto f 



B-ffiBcomfort. If ttie systet 
I 'by fatigue, cold diinka ar 
Of late years a change h 
I respect has talicn plai 
I lidered dangerous to 
I perspiration. Now, however, it is 
r allow post and stage-coach horsei 
\ their run is completed, however wa 
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a little water befors'.'^ 
m they may be : buti^ 
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y trays given before the strength is exhausted ; and, iu the 
i*MCond place, the excitement of the subsequent exercise 
1 prevents any considerable disturbance in the balance of 



I 'rirculatioi 



md thus 



d of the stage, and the hor^ 

I infianimatioa would almost ir 

The same principle apptie 

affords n 



es the safety of the nnimal.rJ 
3 quantity were given at thodl 
irae were then allowed to re>t^l 
itttbly result, 
o the human frame, aai 
1 easy explanation of the occasional instance! ' 
we see of persons healed by exertion drinking cold water 
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F •Ut debilitating perspiration, and CRpecialty if it b 
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' individual be allowed to drink freely of the cold wata 
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it will be greatly increased. M&ny iucidunts result froiB 
loung sight of this distinction, and from acting alike » 
riTCumstancee xo eseentially diil'erent. 

On the Buhjett of iAe hind of drink which ought to be 
tAeii a great deal might be snid, were it necessary to iat- 
UVBB here tlie qo&litiei of all the liquors that are in use. 
But as my purpose it Tety diffident, s few general ■» 
marks will be enough. 

Water \% a safe drink for all constitutions, provided it 
bcresortod to in obedience to the dictates of natural thint 
DBly, and not of habit, and with the precautions already 
psinted out ; but unless the desire for it is felt, there is no 
occasion for its use during a meal, for the mere purpose of 
obeying a general rule. Toast and water, wlity, beer, 
barley-water, aerated and soda water, and other liquids 
o( a Nmilar kind, which a.re little stronger than pure w»- 
tar, may be used, accocditig to the same general prind- 
ple, by tlioae who prefer them and find them agreeaUa 
(• the stomach. Bnt with regard to such fermented 1»- 
il/K>n as porter, ale, spirits, and wine, much greater r»- 
Btriction is necessary, because much good or evil mi^ be 
dafbfi by them wlien properly or improperly adminis- 
tared. 

The primary effect of all distilled and fermented li- 
^■ors is to itbntdate the nervous si/tfem and quicken Aa 
tirculalion. In all conditions, therefore, in which tbe 
action of these reqaires to be increased or sapported, 
they are calcalated to be useful ; and, on the contrary, 
where it requires to bo soothed and abated, they are sort 
to be prejudicial. To shew the utility of this principle 
» m rtMdidt we riutl n«tic« a. few of its apcUealiaM. 
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Among the higher elasses, it U common to gire chil- 
dren an allowanee of wine every day from a very early 
age. To determine the propriety of doing so, let ns ex- 
amine what is then their constitutional state. 

in infancy and childhood the circulation is rapid and 
easily exdted, and the nervoas system is strongly acCed 
upon even by the slightest external impressions. Hence 
slight causes of irritation readily excite febrile and eoit^ 
Tulsire diiK>rder8. The object of the parent, therefore, is 
not to stimulate, but rather to abate nervous and vascular 
action. Wine, accordingly, is not only unnecessary, Intt 
positively detrimentai to children, and it is wrong to dit- 
custom them to it. There are individual children, no 
doubt, who are so imperfectly and sluggishly constituted 
as ta require some stimulus to rouse the system to healthry 
action^ and to whom wine is beneficial as a medicine. 
Bat these are the exceptions to the general rule, and to 
them it should be given only under medical sanction. 

In youth the natural tendency of the constitution is 
still to excitement ; and consequently, as a general rule, 
the stimulus of fermented liquors is injurious. During 
rapid growth, however, the animal functions are some- 
times so enfeebled by the great demands made upon 
them, that not only a full supply of nourishing food, but 
also am allowance of wine and malt Kquor, is required fot 
a ^me to sustain their energy. In this case the benefi- 
cial infiuence of the fermented drinks is apparent, by 
their giving tone to the system without raising the pulse 
ov increasing nervous sensibility ; but whenever any of 
these effects is produced, their employment ought to be 
discontinued. 
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In raatare age, when digestion U good and the system 

k'igour, if the mode of life be not too exhausting, 

« nervous functions and genernl circulation nre in their 

ijition, and require no stimulus foi- their support. 

I'he bodily energ-y is then easily sustuined by nutritious 

■•Jtwd and a regular regimen, and consequently ariifiuial 

F excitement only increases the wasting of the natural 

strength. Where, however, (he sys'.cni has been long 

L tccastomed to the use of wine, it will, in general, be bet- 

lenve U off gradually than to make a sudden 

In old age, when the powers of life begin to 

rfiul, moderate etimulns may be used with evident ad- 

Tantage. 

if it be suid that this doctrine amounts to a virtual 

^ohibition of wine and stimulant liquors, I admit at once 

that, where the whole nnimal functions go on healthfully 

I ,snd energetically without them, their use is, in my opi- 

f inon, adverse to the continuance of health. But there 

re many constitutions so inherently defective in energy, 

1 to derive benefit from a inodeiate daily allowance of 

wine ; and there are many situations in which even the 

bealthiest derive additional security from its ocGasional 

If, fur example, a healthy person is exposed to 

L unusual and continued exertion in the open air, or to 

I the inQuence of anxious and depressing watchfulness, 

I a moderate quantity of wine along with hi.s food may 

become the means of warding off actual disease, and 

raahling him to bear up uninjured, where without it he 

,iroald have given way. This preservative influence lias 

I Iteen so often experienced, that it is impossible to dtiDf 

' ■ reality. 
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While, then, I consider stimulating liquors of every 
kind as both useless and hurtful, where without them 
the system is healthful and energetic, I can see no rea> 
son why their temperate use in drcumstances of an op- 
posite nature ought to be denied. Many weak constitu- 
tions and many invalids are benefited by wine, and all 
that ean reasonably be demanded is, that it shall not be 
abused. 

Continued and severe exertion, whether of body or of 
mind, often exhausts the system so much as to render 
the temporary use of wine, and even of spirits, not only 
innocuous, but positively beneficial ; but in these cases 
they should be considered as medicines, and care ought 
to be taken not to carry the stimulus too far. That, in 
some circumstances, stimulus is really required, is .ac- 
cordingly shewn by the ease with which the system bears 
its effects. I have known a delicate lady, during re- 
covery from fever, take to the extent of a bottle of Ma- 
deira in twenty-four hours, without producing the least 
undue excitement of either the mind or the pulse, but 
rather the contrary — it soothed the mind and reduced 
the pulse ; and this I take to he the true test of its pro^ 
priety in all circumstances. 

The same principle explains the well-known fact thai 
many sportsmen, who, while living a sedentary life in 
town, are easily a£Pected by even a small quantity of spi- 
rits, yet bear triple the quantity, with apparent impunity, 
under the influence of inspiriting exercise in a pure moun- 
tain-air : on resuming their former habits, the spirits 
again afiect them as readily as before. 

As a support to the system in cases which require it, 
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wma is in general far preferable to spirits of any descrip- 
tion. The former, when seasonably used, commuoicatM 
a Biore healthful iand permanent tone to the frame ; wink 
spirits impart a strong and nnnatarai stimolas, whieh it 
sooner or ht&c followed by eollapse and debility— 4n4 
benee the incessant craring £or more when the eystem 
has once been accustomed to them. Ardent 0pirflB> 
therefore, ought to be used only as a medical remedy. 
At present, howerer, this is so far from being the case, 
that they are resorted to on M occasions, afflicthre and 
ooayinal, aa if they were a specific against erery e^. 
Among the poor, espedally, whisky or gin is considered 
a soTereign remedy for every disease. Even to infants 
it is administered with a recklessness which sayoars 
stsongly of barbarism, and the consequences are as miglit 
he expected< — deplorable. Among the higher classes, 
too, brandy and strong stimuli are in more frequent use 
than they ought to be ; and medical men should be on 
their guard against directly or indirectly encouraging, in 
their patients, a practice so utterly destructive to both 
physical and moral happiness. For, in some instances, 
it is to be feared that the stimulant bitters and anti-spas- 
modics, so generally had recourse to in indigestion and 
nervous diseases, have had an unsuspected share in the 
formation of a habit of intemperance. 

Of late years, great exertions have been made, both in 
this country and in America, to warn the public agunst 
indulging in the use of ardent spirits ; and powerful me- 
dical, as well as moral facts and arguments, have been 
adduced to demonstrate the unspeakably greater advan- 
tages of temperance. These efforts have been followed 
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«i& astoBislniig sucoess, and tke g#od wkidi luw %Mn 
^limui f «£Fe(^tod k imiiienfie* ft seems to me, hewerefi 
that muck more miglit be fteeomplisked, if we did aet 
MBfine oorselyes jm exdasifdiy to tfas mere inciikgUien 
of dbstincmoe £rom intoxicitiiig ii^puBrs, Wt eoDeemed 
'Mnselres mere in improviag Ihe gienenl dbtracKer, «i 
liia jnirest road to refermatioii, md is pvo^fdiBg ve* 
sooroes liy means of wMoli the reibnBatioii, wktm. onse 
^ofiec^ted, miglit be iiillf eon&nied. The tempenmee 
whkh is p»>diioed byeWalKHi of mind, and oi impvdTsed 
•4ftate of mond feeling, will be not only m«eh me<re heao* 
•fieial in its eonseqoenees, b«t infinitely more proof agniast 
temptalions, than that ifdiich is obsenred merdy in Mil* 
ment of a tow ; and nnless something be made to eonne 
in the place of the enjoyment whidi is withdrawn, the 
danger of a relapse will oontinne to be great. The ins* 
portance of- this principle is perhaps not saffidendy lO* 
c o gn is ed in the otherwise Tahmble labonni of Tenpenmoe 
•8oeietieB. 

Maiaj persons imagine that spirits, taken in aodeimie 
^pumtity, cannot be injmioas, iteoamte ^kiy fed no i—wt 
4iMfe hed (ffedMfrmti ^keir t^e. If the ftmdamental priai* 
ciple which I haTO advaneed is sound, and if all the fine* 
tiottsof the system are aixeady Tigoxoasly exeooted fflicl« 
md the aid of spirits, thek^ nse ean he Urilowed by oniy 
'One effect — morbid exckemmt ; and it is hi Tain to contend 
against this obvious truth, liie evil attending their on* 
necessary use may not be fsU at the moment, bat aerer* 
theless it is there; and for demonstratiTe proof of the ftity 
we are again indebted to Dr Beauaont. On eMniaaig 
St Martin*8 stomach after he had been indn^iag freely in 
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•rdent apirits for several days, Dr Beaumont foand iu 
I JRUCODS membrane covered with erythematic (inflamma- 
I Mry) and aphthous (ulcerous) patches, the secretions vi- 
V 4Mted, and the gastric juice diminished in quantity, viscid, 
i'jBid unhealthy ; although St Martin still complained ff 
I mmthing, not even of impaired appetite. Two days later, 
irhen the state of matters was aggravated, " the inner 
WtenArane if the stomach was unasuaUy morbid, the erythe- 
maiic appearance more extensive, t/ie spots more livid than 
\ •iuual ffivm the surface of some of (Item exuded smalldraps 
I -tf ffrumous Uood ; the aphthous patches trere larger and 
ve numerous, — the mucous coaering thicker than common, 
d the gastric secretions much more vitiated. T/ie gastric 
fitdds extracted were mixed with a large proportion oflhidt 
ftpy mucus, and a considerable mvco-purulent discharge 
^ghtly tinged with blood, resembling t/ie discharge from the 
iouieh in some cases of dysentery. Notwithstanding this 
diseased appearance of the stomach, no very essential 
aberration of its functions was manifested. St Martin 
>«ompI^Dod of no symptoms indicating any general de- 
rangement of the system, except an uneasy sensation 
■■nd a tenderness at the pit of the stomach, and some 
vertigo, with dimness and yellowness of vision, on stoop- 
ing doivn and rising again ; had a thin yellowish-brown 
I .mat on his tongue, and his countenance was rather sal- 
; pulse uniform and regular, appetite good ; rests 
quietly, and sleeps as usual."* 

I have marked part of this quotation in italics, becauH 
it cannot be too attentively considered by those who con- 
tend that the stlmnlns of spirits is not injurious to the 

■ Bnumont'i Eiptrimeatt and Obumtioni, kc. p. S3T. 
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itomach or general health, atiless where the mischief 
shews itself by palpable external aigna. Here we hare 
iiicontestible proof, that diseaae of the gtomuuh was in- 
duced, and going on from bad to wor«e, in connequcnca 
of indulgence in ardent spirits, although no prominent 
symptom made its appearance, and St Martin was in his 
general habits a liealtliy and sober man. And if such be 
the results of a few days of intemperance in a person of 
a soand constitution, it is impossible to deny that con- 
tinued indulgence must be followed by more seriou 
evils, whether these shew themselves from the first liy I 
marked external signs or not. 

After a few days of low diet and the use of mild di- 
luents, the coats of St Martin's stomach were seen to re* 
sumo their healthy appearance ; the secretions became 
natural, the gastric Juice clear and abundant, and the ap- 
petite voracious. Dr Beaumont adds, that, in the course 
of his experiments, diseased appearances of a similar 
kind were frequently observed — generally, but not al" I 
ways, after some appreciable cause. " Improper indid> I 
gence in eating and drinking has been the most common 
precursor of these diseased conditions of the coats of the 
stomach. The free use of ardent gpiriti, wine, beer, or any 
inta^calitiff liquor, ui/ien corUinued for some days, has in- 
variablff produced these morbid changes. Ealing voracious- 
ly or to excess, swallowing food coarsely masticated or loo 
fast," " almost invariably produce similar effects, if re- 
peated a number of times in close succession." { P. 239.) 
These observations require no comment ; their practical 
bcariug must be obvious to all who are willing to per- 
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l>r Beuimoiit kad also freqoeiit ^Meamn to rwA , 
'tfMdy wken stomacliie diftorder attended wMi ffknnie 
e yyt oMg were present, the nuoons coat #f tiw 'aionuacli 
fnaenfjed distinct i^earances of disease. He fre^oent- 
If «Mr it» for enmple, red, irritaUe, and dry ; and on Ae 
fliou tovcuiBg^ ft 910 fftutnc juice twwdcdf and oome^pratft- 
if aiaj food taken lay kmg nndjgested. Bnt afiter Ife 
4iMased actkm was subdued by reghnen and mefficiiie, 
Hke gastric jaioe again flowed readily, and digestioB went 
#■ as rigorously as before. Eren angler and Tiolflnt 
ineiital emotions sometimes produced these app e ai ' a n c e s , 
and gave rise to temporary indigestion. These ofnenra- 
tioBS "Shew the fiilility, not to say mischief, of administer- 
ing food daring fever and other diseases by way of sop- 
porttng the strength, when, from the deficiency of the 
gastric juice, it cannot be digested, and ean only add to 
tlie existing irritation. In this state, however, bhnd 
fluids are appropriate ; because they allay irritation^ and 
are almost entirely absorbed, without retftdring to be di- 
gested. 

The condition of the stomach above described, and the 
consequent failure and vitiation of the gastric aecretioa, 
iadueed by drinking ardent spirits, and by general In- 
temperance, explain at once the miserable digestion and 
iflspaired appetite of the habitual drunkard ; and it would 
be well for those who are in danger of becoming the rie- 
ttms of the habit, were they early impressed with some 
of these striking and important truths. 

if it be asked, whether I go the length of proscribing 
all fermented liquors, from table-beer upwards, I answer 



EFFECT OF DRAMS. 823 

that I do not ; I merely mean, that, where the general 
health is perfect without them, they ought not to be ta- 
ken, because then their only effect is to produce unna- 
tural excitement. But wherever the constitution or 
health is so deficient, or the exertions required by the 
mode of life are so great, tliat the system cannot be sus- 
tained in proper rigour without some additional stimulus, 
1 wotdd not only sanction but recommend the use of 
either wine or such other fermented liquor as should be 
found by experience to support the strength^ m&aut 
quuAenhig the drevdatUmy excUing the mmd^ or disordering 
€fe eUgesiwe JkneUons. If, however, any of these «flfects 
be produced, I would consider its occurrence as a proof 
that the stimulus is im^propriate, and cannot be too soon 
discontinued, or at least diminished to such a quantity as 
shall he consislent with tiie ordinary a^tioaof theaflimal 
fjioctioBf. 

U may be alleged f^at a glass of brandy Jiflter a hearf 
duner &dlilayiea digestiof^ aad therefore cannot do iwi^ 
I admit at once, iJia^ when we eat too rnieh, or £U tha 
•tonMsh with indsgeitible food, a dram of braady, fireas 
ita tiBBaporary atimnhia, enables ns to get rid «f the load 
sooner than we eoald do withoat it. Bui it aeema to lae, 
that a far wiser plan would be, to abstaia irom eatiag 
what we Jbiow to be op^:efl«Lve to the stomach; andAat, 
bf litis meaasy we aluJl attain our end iafinitely better* 
thaa by first eating a heavy meal and then taking a ata^ 
amlus, tlie efficacy of which is diminished by every re* 
petition of its use. If we were a^mpelied to exceed the 
bounds of moderation in eating, there wonld be ecoaa 
apology for oar oondact. 
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CHAPTER VI. 

ON THE PROPER REGULATION OF THE BOWELS. 

Funetions of the intestines — The action of the howels bears a nataral re* 
lation to the kind of diet — Illttstrations — And also to the oAer.ex- 
' eretioii8.-.Praetical conclusions from this — Different causes of inas- 
tirity of bowels — ^Natural aids to intestinal action — General Be^^ect 
of them — Great importance of regularity of bowels — Bad health from 
their neglect— Especially at the age of puberty— Natural meant pve* 
ferable to purgatives— .Concluding remarks. 

Having now taken a general view of tbe objecU, na* 
tare, and laws of digestion, and of the structore and 
mode of acticm of the various organs concerned in its 
performance, and made ourselves acquainted with the 
principles on which our conduct ought to be regulated, 
so as to second the intentions of Nature for our welfare 
and happiness, I have only to add a few practical re- 
marks on the proper management of the bowels, and 
then conclude. 

The proper uses of the intestines are, as we have seMi, 
to serve, Isiy for the performance of chylification ; ^dfyf 
for the absorption of the nutritive chyle ; and, dc%, aa a 
reservoir for the indigestible residue of the food, and an 
outlet for both it and the effete matter which require 
to be thrown out of the general system. The processaa 
of chylification and absorption having been treated of in 
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a former chapter, it is in the last capacity only we hare 
now to consider the intestinal canal. 

Besides the bowels, there are several other channels 
by which the waste materials of the body pass oat. The 
most important of these are the skin, the lungs, and the 
kidneys ; and in certain circamstances, where the action 
of the one is impaired or repressed, the natural alliance 
subsisting among their respective functions, enables the 
rest to come to its assistance, and even for a time to sup- 
ply its place. Thus, when, by continued exposure to 
cold, the exhalation from the skin is much diminished^ 
the blood is thrown in upon the internal organs in larger 
quantity, and, as a consequence, the urinary secretion 
and the exhalation from the lungs are both increased; and 
full relief to the system is temporarily obtained. Dur- 
ing hot weather, on the other hand, when the skin is in 
high action, and perspiration flowing freely, the urinary 
secretion is greatly lessened. The same principle applies 
equally to the case of the bowels ; and hence the sudden 
application of cold to the surface of the body, and conse* 
quent suppression of perspiration, often increase the in- 
testinal secretions to such an amount as to induce bowd- 
complaint. On the other hand, the excited action of the 
bowels by laxatives, tends equally to diminish the acti- 
vity of the skin ; and hence, indeed, one source of the 
jcooUng effect of saline purgatives administered in fever 
and inflammations. 

. The bowels being thus the outlet of the indigestible 
portion of the food, and of waste matter from the sys- 
tem, it follows that, in health, their action ought to bear 
a relation to the kind of aliment ased» and to the state 
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ai the odier exeretoiy fanetioos ; and eonse^uentfir, fliat' 
what may constitute healthy action at one time, md m- 
<me mdiTidiialy may he very far from presenting the some 
dnracter at another time, and m a different mdiridtu^ 
if, for exanofyle, a person he fed ehieAy on milk, rieey ev 
farinaeeoiiB aliment, which ig ahnost entirely appropriated 
t9 the purpoees of niitriticm, and leaves rery little resi- 
doe^ the how^^ hayii^ little ta thraw oat, will natmrally 
aet- seldomer and less fblly than when the diet eolMifto 
dnefly of hnlky and innutritioas v^etables, which IeaT». 
a large portion of indigestible matter ta he evacnatfed. 
Moat persona are aware of the difference of effect he* 
twee» the two kinds of diet, bat, irom not b^ng 
ed with the principle on which it depends, are apt tiM 
dtode that, beeanse in the first case the bowels act lessp, 
tikerefiMre they ought to be insisted by laxatives. The 
isfer^iee, however, is by no means necessarily aoxmdi 
beeanse the diminished intestinal action censeqnent en as 
exdnsivelyfarinaeeofis diet is then the natnral and heahhy 
lew i lt ; and accordingly, where sueh diet is required^ the- 
mere costiveness is attended with no iitjory to the eon- 
stitntion. The proper eonclnsion to be drawn from it is, 
that the permanent and exclusive nse of concentrated 
feed is not in harmony with the structnre and funcliona 
ei eur digestive and assimilating organs, and tlmt, there^ 
fore^ instead of continning their use, and merely resort^ 
ing to purgatives to excite an action for the removal of 
Bf residue which does not exist, reason requires that we 
shenld select a diet better adapted to the constitntioftaml 
laws et the orgamsation by which h is to be acted npov. 
The sonte remark i^lies to those who sre ac cus f qiiigJ 
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to dine eliieflj on animal food, and rice or bread, with- 
out any safficient admixture of herbaceous or other in- 
nutritious substances* If, in sock curcumstances^ the ali- 
ment is almost entirely converted into nourishment and 
absorbed, it follows^ as a matter of necessity, that little 
will remain to be thrown out of the body, and that the 
bowels will act less than with a different kind of diet 
If the state of the constitution at the time be such aa to 
require the exclusive use of this kind of aliment^ forced 
action oi the bowels by purgatives will not be needed,, 
because their slowness will be natural and healthy. But 
if it be noty then the proper remedy is, not to excite the 
bowels by irritaUng purgatives, but to remove the cause 
of the intestinal inactivity by changing the system of 
diet«^ 

It may be answered to this, that there are many in- 
stances in which the stomach is unable to digest any ve- 
getable or innutritions food, and in which, consequently, 
the diet cannot be altered without iigury. I admit that,, 
in the present state of society, cases of this kind an 
common ; but thdr number would be greatly reduced if 
a propeEr mode of life were systematically adopted, and 
that regard paid to the conditions of health which their 
intrinsic importance deserves. There are very few in« 
dividnalft who, when in health, and with the aid of a pro* 
per regimen, cannot digest aliment suited to the natoral' 
comtitution of the stomach and bowels ; and when sock 
cases do occur, they constitute exceptions to the gaieral 
ri^» and muat^ of course, be treated either by the lue 
of laxatives, or such other remedies as the eircnmstaiMee^ 
may requires 
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As the frequency and amounl of the Intestinal evacua- 
tions mny thus vary according to the nature of the diet, 
witliout necessnrlly involving any disturbance of benltli, 
so may they also vary according to the state of tbe other 
excretions ; and hence, again, is evident the ahsurdity of 
considering the game standard as applicable alike to all 
persons, times, and circumstances. If, from continued 
exertion, perspiration is kept nnusui.lly active, the excre- 
tion from the bowels may be proportionally diministied, 
aot only without injury, but even with advantage to the 
health ; because, if the same waste were to go on by the 
bowels as before, and the increased exhalation from the 
gkin also to continue, tbe system would speedily become 
reduced. In consumption, for example, exhausting 
bowel -com plaint and profuse perspiration are frequently 
observed to alternate, and whatever remedy is given to 
check the one generally aggravates the other. But if 
both were to run their course together, instead of singly, 
how much more rapidly would the system be andermin- 
ed! 
^^^ From this relation between the different excretory 
^^K-fimctions, it follows, that when sluggishness of the bowels 
^^K^M induced by excess in another excretion, the first step 
^^Bkooght to be to remove or diminish the unnatural Stimu- 
^^^Htu which has occasioned that excess, before attempting, 
^^B%y means of purgatives, to force the bowels to act. If the 
^^^ cause which has produced the deviation from tbe due 
^^^'fffoportiun of the cxoretiou he left unabated, the only 
^H effect of strong laxatives will be, not to relieve, but to 
irritate and weaken. 

The mere fact of tbe bowels not being emptied so fre- 
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qnently as usual, is therefore, when taken by itself, no 
evidence that they ought to be stimulated by medicine. ' 
Before coming to this conclusion, we ought to determine 
clearly whether the diminished action results from mor- 
bid sluggishness of the intestinal canal, or is the natural 
result of an accidental change of diet, or temporary ex- 
cess in the other excretions ; because the remedy which 
is Impropriate and efficacious in the one case, may be al- 
together inapplicable to the other. Where it arises en- 
tirely from the aliment leaving little residual matter to 
be thrown out, the health may suffer from the diet being 
inappropriaief but it will not suffer merely from the di- 
minished action of the bowels. Whereai^ when the diet 
is of the ordinary mixed kind, and the costiveness pro- 
ceeds from morbid inaction, then general derangement of 
the system will be induced, unless the bowels be attend- 
ed to, and their natural action restored. This distinction 
ought never to be lost sight of. 

Judging from the prevalent notions on the subject, 
from the universal reference of all kinds of bad health to. 
derangement of the stomach and bowels as their source^ 
and from the scarcely less universal use of purgatives as 
remedial agents, one would be apt to suppose that, to en- 
sure health and long life, nothing more was required than 
to procure, no matter by what means, an intestinal eva- 
cuation regularly every day ; and the inference would, to 
a certain extent, be confirmed by the acknowledged ex- 
tensive utility of laxative medicines. The real state of 
the case, however, is not quite so simple ; and as it is of 
importance that it should be understood, I shall attempt 
to explain it as clearly as I can. 

Be 
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We kave seen that inae&jitj of the intestioal eaaal 
may wise jfrom the use of too cen c entrated aBment, and 
from excess in the other exeretions. In the great mino- 
rity of easesy howerer, the cause is rery different. In 
general, the diet is snffieienUy Taried and abondanty aiid 
the balance of functions sufficiently equal to leare a oen- 
sideraUe quantity of afimentary residne and e&te matter 
to: be thrown out by the bo wds ; and if it is not r^;n]ar]y 
expelled, some obstacle of a different kind must exist, 
frhiefa, in the first place, ought to be removed, before we 
can expect to succeed in restoring ihe natural action. To 
learm what that obstacle is, let us turn our attention for 
a moment to the natoral means by which the inteattn^ 
eracuations are effected. 

The progress of the intestinal contents along their ca- 
nal depends, first, on their affording tlie necessary stimn- 
las to excite the contraction of the muscular coat ; se- 
condly, on the assistance derived from the free action of 
the abdominal and respiratory mnscles, not only dnriog 
respiration, but during erery kind of bodily exerdse ; 
and, thirdly, on the inner surface of the intestine being 
doly lubricated with the mucous secretion. If any or ail 
of these conditions be onfnlfilled, the ineritable resvlt 
will be morbid slnggishness of the intestinal action, and 
the various eonseqnences dependent on it; and hence, 
when the evil exists, the first point to be determined is 
the natmre of die cause by whidi it is produced. 

As already remarked, farinaceous and ot^er osneen- 
trated aliments do not afford the requisite stimoliis to 
the mnscnlar fibres of the intestine ; because they ore fan 
a great measure absorbed, and leave little to be 
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•«|. Vf therefoie, coueeBtrated food be tiie eante 4f 
cotttTeness, tlie fMroper remedy is to alter the dtel;> aad 
to hare recourse to other means only where thai proTito 
iosiiffieieirt. If, agaiiiy tiie inaetinty of the bowels pso^ 
eeeds from the food not being snfficientiy digested, and 
fiom their oontonis being on this aooout inadeqwate to 
excito then to heakfay and regnlar action, it Mknva as 
a necessary conseqnence, that before we ean ^expect to 
obtdn. intestimd regularity, digestion most be improved 
by steady perseyeraace in a proper regisMn, and wmck 
othM* means as may be required to restore the tene ef 
the stomach. It is in cases of this description that the 
practitioner is most frequently eonsnlted. If he and 
the psttieirt are satisfied with simply procuring refief, he 
has ready means at hand in any of the ordinary pvrga^ 
tires. Bnt if a cure is their object, they most go back 
to the root of the eril, and begin by restoring the diges* 
tite oigana to heddi as the first step towards permanent 



The obserrance of a proper adaptation betweim tibe 
quaatityof tiiefood and tiie state of tiie digestive oigans 
and BMide of lifo, is then not less essential to the proper 
action of the boweh than to that of iJie stomadk If we 
eat more thaa the system requires, the bowels become 
oppressed and weakened by their load ; and it is in sodk 
circumstances that purgatives afibrd immediate rdief by 
the removal of the superfluity, and, by blinding the indi* 
vidoal to the real nature of the evil, tempt him to recef 
loo frequently to the use of medicine. 
, Where, however, as most frequently happenSi the eon* 
station arises chiefly from the absence of all assiwtancj 
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ram the abdominnl and respiratory nrnscles, and in part 
nnljr from an inappropriate diet, the first step to bi; taken 
[•k ag^n to solicit the aid of the former — first, by remov- 
ig all impediment! to free respiration, such as stays, 
waistbands, and belts ; and, secondly, by resorting to 
snch actire exercises as shall call the muscles into fall 
and regular action : and the next is to proportion the 
qnantity of food to the wants of the system, and to the 
condition of the digestive organs. If we employ these 
means systematieally and perseveringly, wc shall rarely 
fail in at last restoring the healthy action of the bowels 
with little aid from medicine. But if we set these natu- 
ral conditions at defiance, we may go on for years, add- 
ing pill to pill and dose to dose, withoot ever attaining 
the end at which we aim. 
I How, indeed, can it be otherwise P If the Creator hai 
\ W constituted us that the free play of the lungs and 
nnscles is indispensable to proper intestinal action, it ii 
in vain for ns to struggle against tbe arrangement, and 
expect to substitute benefidally the stimnlus of purga- 
tives for that of the natural play of the muscles. Either 
we must give up our own obstinate adherence to seden- 
tary pursuits and conform to the divine laws, or we must 
sabmit to the punishment inseparable from disobedieDce, 
and merely endeavour to mitigate its severity by such 
partial remedies as lie within our reach. 

Where bodily weakness, or any other canse, absolnte- 

f ly prevents us from engaging in active bodily exertion, 

eorresponding moderation in eating, and continued 

kneading and rubbing over the region of the bowels, 

when nsed doily and persevered in till the strength is re- 
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Stored, are of great service in promoting their healtby 
action* Where g^eat slaggishness of the bowels exists» 
and no exercise can be taken, the nibbing generally re- 
quires to be continued for an hour or more daily, or even 
twice, a-day. 

. Sometimes intestinal inaction proceeds from defective 
mncoiis secretion on the surface of the internal coati 
caused either by errors in diet or by local irritation. 
When costiveness is excited in this way, a mild diluent 
regimen will generally remove it. It is in such cases that 
saline medicines, which act by increasing the mucous se- 
cretions, are often very useful ; while aloetic and other 
stimulant purgatives increase the evil by aggravating the 
initation. 

Such being the mode of action of the bowel8,and such 
the natural agents by which it is carried on, we can now 
appreciate the folly of seeking to apply the same remedy 
to every kind of costiveness, no matter from what cause 
it proceeds. If a clerk who sits motionless all day in an < 
office, who indulges his appetite, and has no bodily exer- 
dse to fiicilitato respiration and give a natural impetus to 
the bowels, b^ns after a time to complain of constipa* 
tion, it is not difficult to tell what id required for his cure. 
The first step which a knowledge of the animal functions 
would suggest, is to diminish the food to such a quantity 
as the stomach can digest ; the next, to use such a diet as 
is calculated to excite the muscular coat of the intestine 
to healthy activity ; the third, to seek the natural aid ari- 
ung from exercise of the abdominal and respiratory 
muscles ; and the last of all, to have recourse, when ne- 
cessary, to such medicines as may be required for a time 
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to restore the tone of the bowels, and enable tliem to act 
without further assistance. Tiie course usually adopted, 
however, is widely different from that here described. 
From ignorance of the laws of organization, tlie patient 
is not aware of the extent tu whicli ho infring-es tliem in 
his conduct, and consequently rests satisfied with lament- 
ing bis hard fate in possessing snch n bad constitntioii, 
wd resorting to strong medicines to force that action 
which he feels to be csaential to health, but which he will 
Dot consent to elicit by the means with which Nature 
hns furnished him. 

Among the middle and higher classes, Terr many fe- 
males act on the same erroneous plan, and with eqaallr 
unfortunate reeults. Tu them the evil is aggrarated by 
the tightness of their clothing impeding almost entirely 
the descent of the diaphragm, and the free play of the 
abdominal muscles, in respiration. 

From tliis view of the nature and causes of costive- 
ness, it will be evident, that, as a general rule, the bowels 
are perfectly competent to the discharge of tlieir func- 
tions, when the conditions essential for their healthy ac- 
tion are duly fulfillod. And hence, whenever they he- 
come morbidly inactive, we may rest assured that, in 
some point or other, our own management is or has been 
defective ; and the surest way to remedy the evil it, not 
to have instant recourse to medicine, but to begin by dis- 
covering and amending the defect. In the rare occur- 
rence of constipation among cliildren and other actively 
employed persona, we have ample proof of the funds' 
mental principle that the bowels do not naturally stand 
in need of the stimulus of medicine, but require only to 
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he properly treated to fit tiieiii for the office with whidk 
thej are diargecL 

While, then, I entirely agree with public opinion ta 
attaching great importance to the proper regulation ai 
the bowels, and in tradng much suffering to their ne- 
gleet, I am only the more anxioui that we ihoold, at fin* 
as possible, £6Uow Natare[,in our arrangements, and reap 
th« benefit of her aid. If we do so, we dball not oolf 
be leas frequently obliged to have recoorse to medicine, 
bnt, by our knowledge of the causes of the deficient ae* 
tian, be greaUy assisted in our selection of an appropii* 
ate kind of laxatire^ and thus avoid foriaag the cowrtita* 
lion too lar. It' sometimes happens, for example, that, 
firom debility of the muscular coat, the peristaltic motion 
is insufficient to propel the contents of the intestines, 
even with the aid of proper diet and exercise. In sndi 
eases, small doses of aloes or rhubarb, or other laxatives, 
wUdi act chiefly by exciting the muscular contraction, 
will be sufficient to dear the bowels, especially when any 
mild tonic is conjoined wilh them; while saline laxatives 
which act chiefly on the mucous coat, may be given free- 
ly, and even cause numerous watery evacuations, and yet 
the real or solid contents of the intestines continue unre- 
moved. In practice tiiis often happens ; and hence the 
frequent mistake of supposing that there is proper pas- 
sage firom the bowels, when in reality there is no such 
thii^« 

The period of life at which intestinal inactivity is at- 
tended with the most serious consequences, is at and for 
a few years after puberty. At that age a sudden change 
is often made from the restless activity of youth to all 
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tbe Btillneis of a sedentary profession, witboiit any cor- 
responding niteration being made in tiie quantity of fuod 
consumed. The vigoro 



naturni dm 
tivity, remains n 
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I appt>tit«, whicli is perfectly 
I period of growth and great bodily ac- 
t first iinimpaired, and imptJs tlie ind'i- 
Ttduat to eat an amount of food far beyond tbe present 
necessities of tlie system or the powers of digestion- 
lite consequence is a tendency, not enly to fulness from 
excessive nutrition, but to severe digestive disorder from 
the stomacli and intestines being weakened both by want 
of exercise and by excess of food. I have known many 
instances of dyspepsia, constipation, and mental affec' 
don, and even of active inflammation, tims produced. 
In one case, four years of continued bad heallli in an 
otherwise sound constitution were the penalty inflicted 
before the real cause was accidentally discovered. Du- 
ring all that time, too, temporary relief invariably follow- 
ed the nse of purgatives, and seemed in some measure 
to point to the truth ; but from the mind never having 
been directed to the principles, its practical bearing was 
overlooked, and now the individual wonders that tbe 
cause did not, even at first eight, arrest the attention of 
his medical advisers. 

In cases of this description, however, it ought to be 
observed, it is not the mere constipation which injures 
the health and requires to be removed. It is in reality 
lo tAe mode of life trhich induces it that we ought to direct 
onr attention ; for, unless that be amended, all our efforts 
to preserve the health by merely removing the effect will 
prove insufficient. 

In the natural and healthy state, under a proper sys- 
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tern of diet, and with sufficient exercise, the bowels are 
relieved regularly once every day. In some constita-^ 
tions, however, the ordinary period is shorter or longer 
than this — twice a-day, or only once in two days ; bul^ 
such differences are unimportant when they do not pro^^ 
ceed from morbid causes, or in any way disturb thd 
health. Habit, in this as in other operations under the 
influence of the nervous system, is powerful in modify^ 
ing the result, and in sustaining healthy action whed 
once fairly established. Hence the obvious advantage 
of observing as much regularity in relieving the system 
as in taking our meals, and the impropriety of attempt*^ 
ing to break through the liabit when once formed. Sleejl 
seems to be favourable to the progress of nutrition, and 
it is apparently during the night that the assimilation of 
the daily food is completed, and its residue prepared for 
being expelled along with the other excretions. Hence 
there is a natural tendency in the bowels to act in th^ 
morning, and we ought therefore to encourage it by fl 
voluntary efiPort. Even the reception of breakfast intd 
the stomach seems to act as a stimulus to intestinal con-» 
traction, and in consequence many persons experience 
the inclination immediately after their morning repast, 
and suffer if they are prevented from yielding to it. 

Where, either from constitutional weakness, sedentary 
occupation, or other unavoidable causes, the bowels are 
unable to act sufficiently to relieve the system without 
assistance, wp have, of course, mx choice but to select 
that which is most suitable to the circumstances and most 
gentle in its operation ; because, if assistance be not af«« 
forded, the health will assuredly suffer. Numerous ex- 
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amples of this kiud are met with every day ; am), i 
treating tliem, we should always be careful to aid Nature 
as far as possible by an appropriate diet and regimen, nnrl 
not trust to medidne alone for rectifying tlie consequences 
of the paticiit'i misconduct. We ought, in short, never 
to loac sight of the great truth, that, if the bowels were 
originally constitDted by the Creator with power to act 
suiliciently on the application of their own stimnlus, fond, 
there must necessarily be a wide departure from His 
laws in some part of our conduct to cause the loss of 
th.it power; and therefore, whenever we find the bowel* 
unable to act without medicine, onr first business ooghi 
to be to discover and rectify ihe error into which we 
h,ive fallen, — and recourse should be had to medicine 
only in so far as it shall be necessary to remedy the con- 
sequences which the transgression has brought upon ns. 

As the sole object of the present volume is to make 
the reader acquainted with the natural laws of the ani- 
mal economy, and with the means by which aberrations 
ti'om them may be prevented and health preserved, I 
shall not enter at all upon tho <li>!<iussioiL either of the 
morbid conditions of the bowels, or of the remedies by 
which these may be cured — and consequently shall say 
nothing farther of the use of purgative or other medi- 
cines. The consideration of these matters is not only 
foreign to the subject, but would require an extent of 
detail much beyond my present limits. 

Perhaps some persons may think, that, before CMicliid- 
ing, I ought to apologize for having introduced to the 
notice of the general reader such topics as those discois- 
ed in this and some uf the former chapters. In doing 
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80, I have been actuated by a deep sense of the misery 
arising from the prevailing ignorance on topics ^hich, 
although in themselves as interesting and important as 
any to which the human mind can be directed, have 
. nevertheless been passed over in silence, partly from not 
the least suspicion being generally entertained of their 
real bearing on our health and happiness, and partly also 
from false notions of delicacy diverting attention from 
their calm and deliberate examination. In endeavouring, 
therefore, to unfold what I conceive to be useful truths, 
in the language of reason, I confess that I feel no appre- 
hension that any well-constituted mind will receive con- 
tamination from the perusal of what is contained in these 
pages. 
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Abercrombie, Dr, quoted on intemperate eating, 225, 282. 

Absorbents of the bowels, 163. 

Absorption most active before breakfast, 195. Rapid absorption of li- 
quids from the stomach, 38, 79, 117, 140, 195. 

Acids, in what cases they promote digestion, 104. Acidity of stomach, 
283. 

Ages, different,, require different kinds of food, 256. 

Americans intemperate and rapid eaters, 223, 294. 

Animal food more digestible and nutritious than vegetable, 118, 138, 
281, 283. Cause of its greater digestibility, 140. Also more sti- 
mulating, 141. Why apparently more binding,. 183. Improper 
for infants, 264. 

Anxiety impedes digestion, 300. 

Aorta, 170. 

Appetite, its necesuty as a warning that nutriment is required, 10, 11*. 
Susceptible of being trained, 32. Not to be rdied on when mor- 
bid, 34. See Hunger. ThirtU 

Arrow, root, 125, 138. 

Barras quoted on the sensibility of the stomach, 85. 

Bathing improper immediately after meals, 295. 

Beaumont, Dr, his view of the exciting cause of hunger, 18. Quoted on 
mastication, 53. His observations on the stomach of a patient 
named St Martin, quoted, 73, 78, 88, 106, 112, 128, l^Z^etseq,, 
283, 285, 289, 308, 319. Makes little pretension to the honour 
of discovery, 108, 147. Summary of inferences drawn from his 
experiments, 147. Quoted on the quantity of food proper to be 
eaten, 219. 

Bile secreted by the liver, 173. Account of it, 174. Not found in the 
stomach during health, 175. Its presence there facilitates the di* 
gestion of fat and oily food, 285. 

Birds, gizzards of granivorous, 50, 71. 

Blaine quoted on hunger, 20. 

Bladder, 170. 

Blood circulated in the stomach increased by its action, 77, 289. 
breathing necessary for the conversion of chyle into blood, 168. 
Fulness of blood, 240. Bloodletting improper immediately after 
meals, 295. 

Bloodvessels of the stomach, 76. 

Boarding-schools, time for breakfast and dinner in, 193, 201, 205. In-^ 
sufficient food often given there, 250, 277. 
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Bowels described, 154. Their different coats — the petitoneal, 156 ; 
muscular 158; and mucous, 160. Action of purgatives on the, 158> 
162. Contain air, 160. Their sympathy with the skin, 161. Ex- 
cretion and absorption of the, 161. Conditions essential to their 
perfect action, 169. Their vermicular or peristaltic motion, 158» 
179,330. Their nervesj 169. Whjrmost open when vegetable food is 
used, 183, 326. Do not naturally require the aid of laxatives, 238* 
Their uses, 324 ; as an outlet of waste matter, 325. Their ac- 
tion bears a relation to the kind of food, 326. Causes of their 
inactivity considered, 330. Natural aids to their action, 159* 
330. General neglect of these, 331. Bad health thence arising, 
332. Their regularity important, 337. 

Bowel- cdmplaint frequently produced by chill of the skin, 162, 325. 

Brachet, his ezperimento shewing that hunger is an affection of the braiii> 
14. Quoted on hunger, 20. 

Brain the seat of the sensations of hunger and thirst, 12. Should not 
be ovettasked in childhood, 271. Influence of ito state upon diges- 
tion, 296, et seq. 

Breakout, proper time for, 193. Labour before it improper without re- 
freshment, ib. Diseases easily caught before breakfast, 1 94. Read- 
ing newspapers during it improper, 52. Liquid food necessary, 307* 

Brigham, Dr, referred to, 271. 

Caldwell, Dr, quoted on kitempAnite eating in Amerieac, 223 ; on the Sn- 
fluence of die state of the brain as a source c^iocKgestion, 901. 

Carnivorous animals have small organs of digestion, 68, 140, 145. Their 
existence necessary, 98. Their gastric juice, 102. 

Carsewell, Prof., on softening and erosion of the dead stomach by the 
gastric juice, 99, note, 

Cflssius, his leanness as described by Shakspeare, 300. 

Cheerfulness promotes digestion, 126, 297. 

Chewing, 40. See Mastication, 

Chicken, 286. 

Children, great importance of regulating their diet properly, 204, 232. 
Prevsdent error of over-feeding them, 233, 273. Suffer also from 
deficiency of food, 249. Animal diet not to be given them too early, 
264. Impropriety of tasking and confining them too much at 
school, 269. Dull children often become talented men, 270. Who- 
ther they ought to be allowed wine, 315. 

Cholera, loss of the fluid parte of the body in^ 38, 1 62, 305. 

Chyle, 62. Its composition the same, from whatever food derived, 58. 
Chylification described, 152. This subject rather obscure, 153. 
Chyle converted into blood in the luogs, 167. 

Chyme, 62, 127. 

Clark, Dr, on the great importance of the proper regulation of diet in 
youth, 266, 267, 276. 

Clarke, Adam, a dunce at school, 270. 

Climate ought to modify food, 143. Appetite in warm climates, 28. 

Coagulation of milk and albumen by gastric juice, 100, 116. 

Caecum, 178. 
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Coffee, 209,307,312. 

Colon described, 178. 

Condiments, 150. 

Constitution, food ought to vary according to, 252. Susceptible of be« 

ing greatly modified by regimen, 279. 
Consumption, pulmonary, bow productive of leanaeae of the body, 167. 
Often the result of mismanagement of diet in childhood, 266, 276. 
Cornaro, 226. 

Costiveness, causes of, 1 59, 239, 326. How removable, 329. 
, Cumberland, Richard, beneficial effects- of his temperate habits, 299. 

Deffaad, Madame de, quoted, 19. 

Deglutition of food, 55. 

Diet. See Food, MeaU. 

Dietetics, principles of, viewed in relation to the laws of digestion, 187. 

Digestion vigorous and rapid in proportion to the quantity of nonrkh* 
ment required by the body, 22. Organs of, described, 58, et teq. 
Its wonderful power of reducing the most opposite varieties of food 
to the same substance, 58. Nervous energy essential to, 83, 296. 
Different theories of, 109. Is a chemico- vital process, 1 1 1. Con- 
ditions requisite for it — 1. A 'sufficiency of gastric juice, 112; 
2. A temperature of 98° or 100% 119; and, 3. Gentle agi- 
tation of the contents of the stomach, 121. Aided by laughter 
and cheerfulness, 126. Ill performed when previous meal re- 
mains in stomach, 129. Comparative digestibility of different kinds 
of food, 133. Time required for digestion of the same article 
different in different states of the body, 136. Animal food more 
digestible than vegetable, 118, 138, 281, 283 ; and why, 140. A 
proper selection of food not the only requisite of good digestion, 188. 
Is the temperature of the stomach raised during digestion ? 146« 
Vegetable food partly digested in the intestines, 180. Vigorous in 
youth, 272. Retarded by bodily or mental exertion immediately 
belbre.or after eating, 288, et seq, Intellectoal vivacity diminished 
while d^estion is going on, 290, 296. Influence of the mind upon 
digestion, 296, ei seq. 

Dinner, proper time for, 199. Necessity of early dinner, hours for chil- 
dren, 204. Fashionablelatedinner^hours, 207. Relaxation neces- 
sary after pinner, 208. Time for dinner ought to vary with cir- 
eumstances, 209. Second courses, 226. Drams at, 323. 

Dressmakers, an improvement in the r^ulation of their establishments 
suggested, 230. 

Drink necessary to supply the waste of the liquid portions of the body, 
36. Bad effects when withheld, 37. Absorbed directly frum the 
stomach into the system, 38, 79, 117, 140, 195. Temperature of 
drinks considered, 308. Water as a drink, 314. Wine and other fer . 
mented liquors, 314. Spirits hurtful, 316. Sudden changes of its 
temperature hurtful to the teeth, 45. See Liquid, Thirti. 

Dunglison's Elements of Hygiene quoted and recommended, 305, 311. 

Duodenum, 62, 170. 
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Eating ought not to be too rapid, 51, 122. Times of, 188. Eating too 
much, a prolific source of disease, 24, 219. Conditions to be ob- 
served before and after eating, 273. See Food. Meals, 

Epiglottis, 55. 

Excrement, 153, 178. 

Excretion of waste matter into the bowels, 161. 

Exercise renders appetite keen, 19, 21, et seq. Prevents costivenesa, 
180, 332. Improper immediately before and after meals, 288. 

Farinaceous food, 118, 138,284. 

Fat and oily food, 281, 285. 

Fermentation and digestion different processes, 110. 

Fermented liquors, 314. 

Fever, loss of appetite during it a wbe arrangement, 31, 107. 

Fish, 286. 

Fluids. See Drink, Liquid, Thirst. * 

Follicles of the stomach, 77. 

Food necessary to supply waste of the substance of living beings, 5. 
Requisite quantity varies according to circumstances, 6, et seq. 
Warning given by hunger when food is required, 10, 11, 19, 218. 
Most necessary during giowth,' 22, 315 ; and when the life is active, 
23 1 et seq. Error of eating too much, 24, et seq., 2\9, Thirst 
varies in intensity accotding to the kind of food, 37. Mastication, 
40, insalivation, 49, and deglutition of food, 55. Its quality modi, 
fies the amount of saliva secreted, 53. The most opposite kinds of 
food reduced by digestion to the same substance, 58. Different 
stages through which food pases between its reception into the sto- 
mach and its assimilation, 61. Size of the stomach varies accord- 
ing to its quality, 67. Advantages of our want of consciousness of 
its presence in the stomach, 85. Sudden and extreme changes of 
diet injurious ; and why, 103. Ought not to be rapidly swallowed, 
51, 122. Thoroughly mixed with the gastric juice in the stomach, 
124. Concentrated food, why digested with difficulty, 125, 142, 
326. Ought not to be taken till previous meal is digested, 129. 
Comparative digestibility of different kinds of, 133. Animal food 
more digestible and nutritious than vegetable, 118, 138, 281, 283 ; 
and why, 141. Farinaceous food, 118, 138, 284. Soup, 117, 125, 
139, 281, 312. Changes of food in the bowels, 152. Injection 
of food into the bowels, 164. Times of eating, 188. Quantity to 
be eaten, 218. Bad effects of eating too much, 222. Are mix- 
tures of food hurtful ? 226. Food of children, 204, 232. Food 
of the poor too scanty, 247. Errors of overfeeding and underfeed, 
iog children, 234, 249, 259, 273. Proper food of man, 251. Diffe- 
rent kinds of food suitable in different climates, 143 ; for different 
constitutions, 252 ; and at different ages, 255. Sensations after 
eating furnish a valuable guide, 280. Food of invalids, 286. 
French meals, 210. See Meals, Eating, 

Gall-bladder, 174. GalLstones, 175. 
Game, 286. 
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Gastric juice, 6], 67. Secreted only when there is food in the stomach, 
93. Its chemical composition, 96. Acts only upon dead inorganic 
substances, 97. Its power of coagulating milk and albumen, 100, 
116. Its antiseptic quality, 100, 117. Adapted in different animals to 
the nature of the food, 101. Modified in the same indi?idual ac« 
cording to the wants of the system, 104. On which of its elements 
does its solvent power depend ? ib. The amount secreted always 
in proportion to the quantity of aliment required by the body, 105, 
220. Its secretion retarded by disagreeable mental emotions and 
feverishness, 106, 322. Indispensable to digestion, 112. Tho- 
roughly mixed with the food in the stomach, 124. Adaptation of 
food to its qualities in diffeient individuals, 141. Quantity secretad 
at each meal, 289. Time occupied by its secretion, 295. 

Gizzard of granivorous birds, 50, 71. 

Grief enfeebles digestion, 126, 297. 

Growth, periods of, require an increased supply of food in vegetables, 8 ; 
and animals, 9, 22, 221. Diet during, 315. 

Gullet, 55. 

Head, Sir Francis, quoted on the quantities of cold water drunk at the 
brunnens of Nassau, 196;, and on the prejudicial effects of intem- 
perate eating, 222. 

Heidler, case quoted from, 229. 

l^Ierbivorous animals have large organs of digestion, 68, 140, 145. 
Their gastric juice, 102. The digestion of their food partly effect- 
ed in the intestines, 180. 

Hippocrates, his theory of digestion, 109. 

Horse, should not have diet suddenly changed, 103. Digestion of the, 
181. Is not fed immediately before or after a journey, 293. May 
sometimes drink a little though perspiring, 313. 

Hufeland quoted on the beneficial influence of laughter in aiding diges- 
tion, 127. 

Hunger, necessity of the sense of, as a warning that food is required, 10, 
218. An affection of the brain, 12. Allayed by narcotics, 14, 15. 
Influenced by mental emotions, 16. By what condition of the sto- 
mach is it excited? 17. Felt keenly when the body is in need of 
repair, 19, et seq. Sharpened by muscular exercise, 19, 21. Its 
^ absence during fever a wise arrangement, 31. Susceptible of being 
trained, 32. Error of confounding it with taste, 33. Morbid 
cravings of hunger when food is not required, 34. Instances of ex. 
traordinary voracity, 35. Periodicity of, 189. Does not return 
till stomach has been for some time empty, 190. 

Hydra, stomach of the, 63. 

Ices and ice-creams hurtful after a meal, 309. Ice useful in warm wea. 

ther when used with caution, 311. Examples in Italy and Virginia, 

ib. 
Ileum, 177. 
Indigestion, why prevalent among sedentary persons, 29, 301. Injures 

the teeth, 47. Often beneficial in warding off more serious diieaseii, 

245. Caused by grief, anxiety, and over-study, 126, 397. 
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InfanU, food proper for, as indicated by the state of their teeth, 45. Diet 
of, 232, 256. Prevalent errors in the treatment of, 233. Proper 
time for weaning them, 263. See Children, 

Infection, why most easily caught before breakfast, 194. 

Injection of food into the bowels, 164. 

Insalivation of food, 49. 

Intemperate eating a prevalent cause of disease^ 222. Drinking, 319. 

Intestines described, 154. See Bowels. 

Jejunum, 177. 
JeUy, 125. 

Kitchiner, Dr, quoted on digestion, 120, 190. 

Lacteals, 62, 163. 

La Trappe, diet of the monks o^ 191. 

Laughter aids digestion, 127, 297* 

Laxatives, 158, 238, 326. 

Lent, rapid recovery of the sick in Catholic countries during it, 222. 

Liquid food, 79, 117, 139, 281, 304. Too cold or hot injurious, 306, 

312. Different kindain nse, 314. 
Literary men, indigestion of, 209, 397. 
Liver, its function, 1 73. 
Londe, Dr, quoted on the digestion of Timetables, 182. On the diet of 

infants^ 235. 
Luncheon, 203. 
Lungs, how wasting of the body is produced by their disease, 167* See 

Consumption, 
Lymphatics, 164. 

Mastication, process of, described, 40. Its apparatus various in different 
animals according to the nature of their food, 50. Bad effects when 
mastication is incomplete, 51. Purpose of, 53. 

Meals, at what times and after what intervals they ought to be taken, 
1 87, et seq. Relaxation necessary after them, 208. Principles on 
which their times and number ought to be fixed, 213. Conduct 
proper before and after meals, 288. Inaptitude for bodily and 
mental exertion after them, 290. -Rest and tranquillity then n^. 
cessary, 291. Whether drink is proper during meals, 306. French 
Meals, 210. See Food, Eating, 

Meconium, 238. 

Menstruation ceases during pregnancy and suckling, 262. 

Mesenteric glands, 166. 

Mesentery, 157. 

Mesocolon, 158. . 

Milk, coagulated in the stomach by the gastric juice, 100, 116. Diges. 
ted with ease, 139. The natural food of infants, 237, 256. Causes 
of its vitiation in mothers, 259. 

Milliners, an improvement in the managemest of their establishments 
suggested, 230. 
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Mind, its influence on appetite for food, 16* Deteriorated by defective 
nutrition, 249. Its efficiency depends on the health of the body, 
106, 126. Ought to rest during digestion, 291. Its influence on 
digestion, 296, et seq. 

Mirth promotes digestion, 126, 297. 

Mixtures of food, whether prejudicial, 226. 

Mont^gre*s opinion of the use of the saliva, 54, 99. 

Morning, exposure before break£sst often dangerous, 194^ Vigour of the 
system then least, ib. 

Mortality of children, 233. Mortality greatest among the poor, 248. 

Mothers generally ignorant of the rational mode of treating ehildven, 232. 
Their duties in relation to suckling, 256. 

Mucous or villous coat of the stomach, 74 ; and intestines, 160, 1 72. 

Muscular coat of the stomach, 72; and intestines, 168. Muscular exer- 
cise. See Exercise, 

Mutilation of animals, unsatisfactory nature of experiments so made, 62. 

Napoleon not a bright schoolboy, 270. 
Narcotics allay hunger, 14, 15. 
Nerves of the stomach, 21, 79. Of the bowels, 169. 
Nervous energy essential to digestion, 83, 296. 
Newton, Sir Isaac, a dull schoolboy, 270. 

Nursing of children, 233, etseq, 256. Nurses ought not to be overfed, 260. 
Nutrition required to repair waste of substance in living beings, 5. See 
Food. 

(Esophagus, 55. 

Operatives ought not to resume work immediately after meals, 298. 

Opium allays hunger, 1 5. 

Psncreas, and pancreatic juice, 62, 176. 

Paris, Dr, an opinion of his controverted, 137. 

Pastry not easily digestible, 285. 

Periodicity of appetite, 189. 

Peristaltic motion of the bowels, 158, 179, 330. 

Peritoneum, 72, 156. 

Perspiration affects the other secretions, 325. 

Philip, Dr Wilson, an opinion of his controverted, 128. 

Pneumogastric nerve, 80, 

Poor have larger stomachs than the rich, 67. Their food too scanty and 

innutritions, 247. Their minds thereby deteriorated, 249. 
Precocity of talent little to be desired, 270. 
Purgatives, their mode of action, 158, 162. Not required by nature, 

238. When improper, 329. 

Putrefaction, digestion different from, 110. 

Pylorus, 67. Allows only digested food to issue from the stomach, 132. 

Quantity of food proper to be eaten, 218. 

Rapid eating improper, 51, 122. 
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Reading during meals improper, 52. 

Rectum, 179. 

Respiration, use of, 63. Digestion aided by, 126, 180. Necessary for 

the conversion of chyle into blood, 168. Aids the action of the 

bowels, 332. 
Rice, 118, 138, 284. 

Roget, Dr, quoted on nutrition, 26 ; on varieties of food, 59. 
Jtumioation of animals, 42, 50. Stomach of ruminants described, 69. 

Sago, 138, 284. 

.Saliva, secretion and purpose of, 49. Its amount greatest when food 
spicy, 53. Di£Feient in quality from gastric juice, 99. 

Salt meat, how productive of thirst, 37. 

Sanguification, 63, 167. 

Satiety, 220. 

Schools, children too much confined and tasked in, 269. See Boarding 
Schools. 

Scrofula frequently the result of a penurious diet, 250, 278 ; also of toe 
exciting food, 276. 

Sedentary habits, how productive of indigestion, 24, 301 ; and costive- 
ness, 159, 180, 332. Less food required by sedentary than by 
active persons, 228, 299. 

I^eridan a dunce at school, 270. 

Siesta, 295. 

Skin, its sympathy with the bowels, 161, 325. 

Smith, Dr Southwood, quoted, 185,248. 

Soldiers, private, why inferior in strength and health to officers, 248. 
Ought not to eat immediately after a march, 293. 

Soup, digestion of, 117, 125, 139, 281, 312. 

Spirits, their indiscriminate use hurtful, 316. 

Spittie, 49. See Saliva. 

Spleen, 170. 

St Martin, Alexis, remarkable case of, 88. Su^estion as to farther ob- 
servations on, 92, note. See Beaumont. 

Stays injure the action of the bowels, 159, 180, 333. 

Stomach, peculiar to animals, 6. By what state of it is hunger excited ? 
17. • Its sympathy with the rest of the body, 18, ef seq. Described, 
63, et seq. Stomach in the lowest class of animals, 63. In man, 
65. Various in size, according to quantity and quality of food, 67. 
Stomach of ruminating animsds described, 68. Coats of the sto- 
mach — external, 72 ; muscular, 72 ; and mucous or villous, 74. 
Its muscular action, 73. Its bloodvessels and follicles, 76. Its 
sanguineous circulation increased during digestion, 78. Its power 
of absorbing fluids, 38, 79, 117, 140, 195. Its nerves, 21, 79. Con- 
tracts when each morsel is introduced, 122. Its motion during diges- 
tion, 124. Is its temperature then increased ? 146. Contains no bile 
in the healthy state, 175. Sensibility of the, a sign of disease, 85. 
Numerous diseases unjustly laid to its charge, 241. 

Study before breakfast, 193, 196. After meals, 297. See Literary 
Men, 
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Suckling of m£uits, 233, 256. 
Supper, in what caies proper, 211. 
Swallowing, process o^ 55. 
Slympathetie nerve^ 84. 

Tartar on the teeth, 46. 

Tasso, his genius precocious, 270. 

Taste, error of confounding it with appetite, 83. Its gratification proper, 
51. 

Tea, 209, 307, 312. 

Teeth described, 43. Modified in different animals to suit their habits of 
life, 42. I^Iilk.teeth, 44. Changes of the condition of the teeth 
indicate the propriety of certain kinds of diet, 45, 256. Necessity 
of keeping them clean, 46. Impaired by indigestion, 47. Sadden 
changes of temperature hurtful to them, 48. 

Temperaments, different, require different kinds and quantities of food, 
252. May be greatly modified by regimen, 279. 

Temperance in eating may be carried too fsr, 250. Temperance Sodeties, 
319. 

Temperature necessary for digestion, 119. Whether that of the stomach 
is thereby increased, 146. That of drinks considered, 308. 

Thinking, intense, impedes digestion, 296. 

Thirst necessary as a warning when drink is required by the system, 1 0, 
36, 304. Nature of, 12, 36. Greatest when body in need lA li- 
quid nourishment, 36. Varies in intensity aecording to nature of 
the food, 37. Consequences of its craring not being gratified, ib. 
See Drink. 

Thoracic duct, 62, 166. 

Time in which the digestion of an article is effected raries with eiretUB« 
stances, 136. Times of eating, 188. 

Tobacco allays hunger, 15. 

Tooth-powders, 46, 

Travelling before breakfisst frequently improper, 106. Diet in trtrelliog 

216. 
Trituration, digestion not effected by, 110. 

Vegetables, continual waste of their substance, 3. How repaired, b. 
Quantity of nourishment requisite for them varies with cireum. 
stances, 7. Principle of forcing their growth, 8. 

Vegetable food less digestible than animal, 118, 138, 281, 283} and 
why, 140. Also less nutritious, 139. Its di^inAUm effected to 
some extent in the intestines, 181. Why more laxative titan animal 
food, 183, 326. 

Venison, 286. 

Vermicular motion of the bowels, 158, 179, 330. 

Villous or mucous coat of the stomach, 75 ; and bowfls, J 60, 

Vomiting, inverted action of the gullet and bowels in, 57, 158, Vomit' 
ing of bile, 1 75. 

Voraci^, remarkable instances of, 35. 
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WMte universally tbe attendant of action, 1. Food the neaiMi of repair. 

ing it in living beings, 5. See fhod, Wa«te vutttar exoreted into 

the bowels, 161, 325. 
Water safe as a drink, 314. Cold spring. water dugvrovB wbea poraoB 

overheated, 308. 
Water- brash, 77. 

Weaning of infante, proper time for, 263. 
Wise, bow prodoetive of tbint, S7. CireanntsDoea in which its nee i« 

proper and improper, 314. Preferable to spirits, 318. 
Worms in the bowels, 163. 

Youth, appetite keen and digestion vigorous in, 28. Importance of pro- 
perly regnlatuig tbe tanes of oating in youth, 204. Supper fre- 
qoently neceetary, 212. Importance of attending to the develop- 
ment of the body in yootb, 271. Period of transition from youth 
to manluwd a oritical aeason, 231. Diseases of the stomach and 
bowels why then conflion, 335. See Chikbren. infancy. Mothers, 
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